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I, GHlNA'b EIMCTRLCAL INDUST?Y DURING THE LAST HECAHE

Tienechi Khnq;yeh f Chu V1n0~huang,:
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Pages 12-19 - o Technical Office,

‘Pirst Ministry of -
.Machlne Budelng,

- Ping’ thn-nlen, Pre31d>nt,
lectrital~Apparatuses
Scientific Research -
Institute, First Ministx;
- of Machiné Building.

1. TEE GROWTH AUD uXPAPSION OF OUR ELBCTRICAL EQUIIMENT INDUS“W“

The electrlcal equlpment 1ndustry 18 the technlcai bagis in
the national economy for the creation of materials for use with
eileciricity. It manufactures whole sets of power generation, .
transrission, and. distribution equipment for the electrical indusiry,
In close coopexation with other departmenis of vhe machine bu1ld*a
industry, it Supplies whole sets of electromotive, electrometallurgiasl,
thernoelectricy electrolytic, and electric traction’ equipment fer
the wetallurgical, wining, ¢hemical, commhication and transporiation,
light, and textile industries. It also furnishes equipment for the
electrification of agriculiures

Prior to the: liberation, under the -economic oppression o?
the imperialists and the rule of the &uomlntang, the foundation
of our electrical equipment industry was' extremely weak and ihe.
technical level backward. In the highest productive year of 1947,
the total number cf generators produced was only egquivalent to -
25,224 kllovolt-ampexes, the total nutmber of motors was equivalent
to 68,391 horsepower; and the number of transformers, merely ’
146,680 kilovolteamperes. The total number of workers in the
industry (inclvding radio) was less than 20,000. The largest
generator produced had onlj a generating capaclty of 200 kilowatts:
the largest motor, not more than 180 horsepower, and transformer, .
not over 2,000 kilovolt-amperes., Other preducts, such as switches,
wire, porce 1a1n, and electric meters, were all of the small tyve.
Under these circumstances, the 1ndustry 8 scientiflc resnarch
work could not be carried out.

Ten years ago, under - the eminent leadership of the Chlnese
Commnist Party, the Chinese people achieved a great wictory in
their democratic revolution, overthrowing the goverrment of the -
Kuomintang, abolishing the special privileges previcusly enjoyed
by the imperialists, and confiscatlng all bureaucratlc capltdl.v




Privately-owned and other enterprises were given a socialist reform,
and a series of mass movements, later resulted in a rapid increase
in their production power.

During the past 10 years, as a result of the correct leader- -
ship and deep concern of the party's cefitral committee, Chairman Mac,
and the unselfish aid renderéd by Soviet Russia and other brotherly
nations, our electrieal equipment industry, after geing througn a
3-year rehabilitation period and the First Five-Year Reconstruction
Plan; built and expanded numerous large enterprises, using the
latest technical equipment to replace the originally backward
prcduction facilities. Along with the continuous daily progress
in production, a responsibility-sharing system was adopted in the
industry throughout the country. The advanced experiences of
Soviet Russia and other socialist countries were studied, and the
techniml standards and production series of the industry throughout
the entire country were unifieds A large number of technical and
administrative cadres and vechnical workers was cultivated,
enabling them to master advanced production technology fxr electricel.
products. In 1957, the total value of the products produced by
the electrical equipment industry was over 4 times that of 1952.

In the period of the First Five-Year Plan, the average rate of
annual increase exceeded 30 percent., In 1953, the main principle
of "eerting vigorous efforts and striving for an upper hand in
socialist construction by producing more, producing rapidly,
producing good-quality products and practising economy" and the
policy of "advancing with both feet" brought out by the party,
created the positive initiative of the masses., At the came time,

an ali-out great leap forward movement was launched. The
electrical equipmert industry, like eny other industxry in the
country, resolutely cerried out the party principles by strengtheuixn
party leadership within all its enterprises, using political
ideology as an advanced element, and carrying out & mass movement
for technical reforms aand revolution, which resulted in unprecedrntoed
progress. During that year the total output of the industiy was
more than double that of 1957. The total output of generating
equipment was raised from a generating capacity of 198,000 kilowatts
in 1957 to 800,000, an increase of more than 3 times; those of
transformers and motors were increased from 2 to 3 times, The
production of .other main electrical products also had a multiple
incxmse, In 1959 the electrical eguipment industry continued its
development with high speed. The total output of power-generating
equipment is scheduled to reach 1,800,000 kilowatts, which will

be an increase of 1,000,000 kilowatts or 125 percent as compared
tothat of 1958; this will surpass the quota planned for 1962
(1,400,000 to 1,500,000 kilowatts), Within less than 2 years,

the quota mapped out in the Becond Five~Year Plan will be over-
fulfilled. it is believed that such a speed of development can
never be made by any of the capitalist countries.
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. The ‘sontinuous development of new products hes been an: .
iumportant task of the electrical ‘eguipment industry. During tne
pasd decade,'suCh'pfodﬁbts;hahéﬁ%een'fapidly“developed-and'thousanAB
of different items are being resently produced.. The entirs..
administration and vorkers of the industry not only ‘have been abls
to master the designing and manufacturing technology of a .series’
of madium’and small types of ‘électrical products, they also are
exerbing vigorous effort and manifesting joint wisdom in producing
large, high-tension, and precision industrial equipmeni, graduaily
supplying whole sets of theée‘advandéd»prcducts'to»ihsure_that‘ths.
marious departmentis of the national economy advance cn the path
of mechanizatior and éutemation. Since the great-leap forwaré
year of 1958, we have alrealy procuced vhole sets of 72,500~ o
kilowatt water turbire generators and 50,000=kilowatt cteam turbinz
generators. Sets of 25,000-kilowatt steam turbine generators have -
5130 been produced in series. As regards high-tension electrioca?
equipnent and méterials,: we have mastered the production of whole
sets of a 220-kKilovolt-ampere transformer and a° 5,000~-megavolt«
ampere high=-tension circuit bresker, as well as: cables and -~ "
porcelain products. As regards electromotive equipment, we have
also fully mastered the technology of manutacturing DC and AC
motors with & capacity of not more than 4,000 . kilcwatts and low-
teneion control equipment.  Other items which have been test- .
menufactured include tightly-scaled mercury rectifiers,-large~.
capaciytraction motors, main sutomatic”electromagnetic parts, and
various types of high-grade instléting materials, All this has
graatly raised the technical level of the electrical. incustry.
Today the electrical equipment industry, through the correct
leadership of the party, the joint efforts of the masses, and the
snselfish aid of Soviet Russia and other brotherly nations, has

already established a complete techrical System. -

9, THE DEVELORMENT OF SCIENTIFIC RESEARCE. WCRK IN THE ELECTRICAL
St o INDUSTRY ¢
The work of soientific researdéh in our electrical industry
was originally without a foundation. It was not until the period
cf the First Five-Year Plan that 4 small number of independent
scientific research agencies was first established. "Under the ‘
guidance of the party's policy of combining theory with practice

and scientific resesrch with production work, the scientific and -
technicalpemonnel of the industry, along with the tremendous - R

increase of prahction andkthe‘rapia.devélopment‘Of1newi§r6ducts,
conscientiousl studied the advanced technology of Soviet Russia

and other socilist countries, continuously accumuleted theoretical
knowledge of product desighing and quelity determination, and in

the course of their practical work learned numerous types of

operational methodse Due to the fact that electrical products are
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frequently affected by the env1ronment, weather, raw materials,. and
various factors of use, the need for the designing work to be
carried out by the manmufacturers themselves gradually became
evident, which resulted in the plants' central laboratories and
testing stations being. establlshed to carry out testing and
research work,

In the spring of 1956, the party cal ed upon the scientific
workers throughout the country to dww up a 12-year (1956-1967) .
long-range plan for the development of science end technology in
coordination with the nation's capital construction worke. Under
tle guidance of this plan, work for an over-all concrete plan for
the development of electrical engineering research was launched.
The year 1958 was one with a "great-leap-forward" development of
our science and technologys During that year, various electrical
industry agencies, on the basis of the research work carried out at
the plants, expanded and strengthened the Peiping Electrical
Fquipment Scientific-Research Institute and the Shanghai Electrlﬂal
Equipment Scientific-Research Agency, enabling them to become two
comprehensive electrical industrial scientific-research organlzatloq
With close cooperation and the sharing of their repective

responsiilities, these organizations carried out the study of
electrophysics, the technology of automatic control, electrical
materials, main electromagnetic parts, intermediate and small
generators, lowstension electrical equipment, electric-welding

and electrothermal equipment., - At the same time, agencies for the
study of and research on high-tension electrical equipment, large
generators, transformers, electric cables, and porcelain products
were also established. These agencies are mainly located in the
vicinity of or within the manufacturing plants so that a much
better coordination between iheory and practice can be realized.
The Electrical Industry Research Agency of the Chirese Academy of
Sciences, designed to carry out a study of the basic theory for
the development of the electrical industry, the theory of electiric
power systems, and the complex new technology for the production
of electrical machinery and equipment, was also established that
year. All these scientific research organlzatlons are presently
buildingtheir respectlve research ard testing centers. Among

the primipal ones are those. de31gned for testing high-tension
electric current of more than 330 kilovolts with a current=
breaking capa01ty of 15,000 megavolt-amperes, low-tension .
electrical equipment with a current-breaking capacity of 100"
kiloampexs, rotary motors of steam turbine generators of a
capacity of more than 100,000 kilowatts, high-tension electrlc
transformers of more than 330 Klovolts, as well as electric cables,
high-tension porcelaln, electric condensers, and mercury rectifiers.
The scientific research organizations, by virtue of the unselfish
aid of Soviet Ru381a, have begun to equip themselves w1th the
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latest techrnology. Following the establlshment of "the testlng S
centers, our electrical englneerlng research work will bé ‘
facilatated by strong and substantial’ ‘meterial foundations,

-Conscientiously carry:.nb ‘out the party's instructions and’ -
closely coordinating with the needs for national constrvction, the
electrlcal engﬂneerlng research’ task in 19%8 was executed 301nulv"'“ ‘
oy the masses of workers with s view to eliminating the old method ~
of reiying uoleTy on g small wr-mber ‘of technicians working in the “f;]
laboratories. 4As a Pesult, tac total number of scientific research =
personnel irthe varicus Scientific vésearch sgencies, higher
cducational institutions, and enterprises was -increased by 30 tlmes
ss compared to that before the liberation. ' In this rapldly growing
forse of technicians, the younger members, eSﬂectally hy followwng o
the party's instructions and ererting their’ v1gorous elforts, s
r2peatedly made achlevementsn Desplte the various materia]ly o
disadvantageous conditions,. they were abls 1o devise ways and meane )
Tor sclf-preservation. The following is an outline of the T
principal achievements made in our elec?rlcal engineermng research
work apd 1n the work presently belng carrled out. ‘

i

Se Eleg cal Generatlng EQu;pment

o s a—— . "

el

As & result of carrylng out the party's pollcy of giving
priority to the developmen of heavy industry as well as the -
electrical industry, our electrlcal generatlng equlnment 1ndust;y
has made rapid progress. Due to the fact that our country has
adundant water resources, the 1ong-ranve plan for the aevelopment o
of our electricdl industry foresces the use of hydroelectrlc power -
as the main targeu and thermoelectric power as an auxiliary target.
Ag regards hydroelectrlc ‘power generating equlpment.'an 800-k110we+i o
vertizal-type water turvine generator set was first teﬂt-manuiaetureé o
in 1951 through the technical assistance of Scviet Russia. Dvreng
tae period of the First Flve-Year Plan, generators of a capa01ty of
3,000, 104,000 and 15,000 k"lowatts, respeﬂtlvely, were made ohg

after another. ‘Since the great-leap~forward year 1958, the 16, OOO~ ‘
klxowett propeller-type and the 72,000-k110watt diametrical” ax1al '
flow generator sets have been produceds “Since the past 8 or 9 years,
the generating capaclty of the average water turbine generator set
has been raised by 90 times, which at*the same time indicates that -
our technical level bhas ‘also risen. " Ia’ making the 10,000-kilowatt
167 o5=rpm water turbine generator set in 1955, advanced deszgns and
automatic facilities were used. "The advanced de31gns encguded the
welded shell of the water turblne, water-lubricated bearings. a »
sectional-type generetor support, and a modern alr-cooled system.¢"
The entire operation from startlng “o stopplng the generator set
is controlled by automatic equipment. ‘The test manufacture of the
724,000-kilowatt generator ‘set marked a further advance An the
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technical level of our production of hydroelectric power generating
equipment. This generator set welghs a total of 670 tons, with
numerous principal parts made by the weldlng method. The dianeter
of the water turbine rotor is 4.1 meters. The generator is of the
suspension type, and the outer diameter of the stator core is 8454
meters, The generator set is also equipped with an advanced
closed-type air clrcula.tlnb system as well as rigid-support thrust
bearings. - Because it was made with advanced designs and by modern
technlques, the generator ‘Set possesses a high technical and
economical value, with an average weight of not more than 7.6
kilograms per kilovolt-ampere.
At the same time that hydroelectrlc power equ1pment was

being developed, the productlon of thermoelectric power equipment

also experienced rapid progress. In 1954, through the technical
assistance of Czechoslovakia, the first 6,000-kilowatt steam turbine
generator was test-manufactured. During the period of the First
Five-Year Plan, technical achievements were made in the manufacture
of products of the 2,500~ to 12, OOO-kllowatt series,  In 1958 the
25,000-kilowatt alr-cooled steam turbine generator set was teste .
manufactured. The 50,000-kilowatt surface hydrogen-cooled steam
turbine generator (Hydrogen pressure = 1.05 atm absolute), which
was recently teste-manufactured, is scheduled to be put into '
operation within the end of the year.

The fact that it has been possible to rapldly increase the

capacity of generators is due to the research and testing work dore
within the past several years., In developing the air-cooled system.

on-the-spot measuring work im test operations was carried out. This A

resulted in the technicians mastering the air-circulation .
calculating method for water turbine generators and acquiring W&J‘ :
and means of furthering the improvement and developing the
potentialities of air capacity, which, in the course of new
designing work carried out later, contributed much to increasing
the load capacity of generators, lowerlng raw-material consumption,
and reducing the size of the equlpment. In studying and testing
air distfibution in hlgh-speed steam turbine generators, model
structures are being used. ”hls will produce numerous useful

data for the new designing worlk on a series of products under a
capacity of 25,000 kilowatts, enabllng these products to acguire &
higher technical and economic value. The use of a 81m11ar theory
for studylng the generator coollng problem is presently in stage of
preliminary planning, It is proposed that first the modulus of

the cooling effect be obtained and then a concrete method for
designing model structures be deviseds In 1958, study and testing
work on a direct cooling method was started by using hlgh—pressure
hydrogen in the interior of the conductor of a generator rotor

and other liquid substances in that of a stator rotor. This
brought about a new phase in the study of and research on the
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gexefaTOL vuvlllg *ysﬁem .The result of :all this research and testing
work has cpened up a path for the fuuure development of modern ard
large~capacity generators,. In the. determlnatlcn of parameters, .
different testing methods -were used on running generator sets, which - -
resulted in developing a reliable determining system., -In the
Cevelopment of the excitetion system, compound exciters and automatic
excitatior regulating installations equipped with voltage adjustbeyrs
were test-menufactured iu 1956, In 1958 several research vnits
simulianecrsly began moedcl tevuing on ion exciting installaticns,.
°ome of ther used the aitomat i-type ion exciting system equipped .

ith a serius trausformer and the ‘gtructural method with an :
;sostatlu reactor., UWhen the exciting system functions, the vertex_
voltage value is fcormed at the same time by relying on the change
¢f the grid angular displacement and the compound excitetion of the
serizs transformer, These charasteristics enable the arngular
sdegpliccement, under normal condition, to become less selective, Ll
with che resultant effect of ligntening the burden of ‘the regulator . -
and improving the cperation of the rectifying installations, As'a .. .-
result of the various different types of model tests made, the -
work of designing exciting installations for large water and steam
turbine generators was completed.. It is to be followed by future .
industrial testing worke - : . ' S

b, High -Tans1on Power~mransmlss1on Facllltle

Along w1th the expans1on of the electrlc,power system and
the capacity increase of generators, a corresponding development
«f high~tension electric-power transmission facilities is needed.
T1 the period of the Pirst Pive-Year Plan, transformers of the _
20,000-kilovolt«ampere, 220-kilovolt series were produced. Since.
1928, large transformers of the 40,000-kilovolt-ampers, 220~
#ilovolt and the 75,000akilovolt-ampere, 66-kilovolt ser;es_have
been test-manufactured, with. the modera oil-immersed force air-
cooled system used in the latter series, - Carrier voltage regulatirg
tap switches have already been used on large transformers. The
output of a unified series of transformers (less than 3,500~
kllovolt—amperes, 110-kllovolts) was carried out as early as in
the period of the First Five~Year Plan. At presens, test and
research work is being done to improve the quality cf these

-products by lightening the weight by 11 to 2% percent., The

scientific research work on transformers has been carried out
mainly by utilizing electromagnetic models to determine the
bzllistic resistibility and the main and auxiliery insulating
power of the insulating structure of transformers of a 110-
kilovolt capacity or less, in an effort to gain an economic and
religble insulating distance for improving the designing work
and lowering the material consumption quota. For the purpose of

-7 -




studying the lightning resistibility of transformers, full wave and
cut-off wave ballistic tests were carried out on large test-
manufactured transformers. The accomplished method of finding
defects in hallistic tests of high-tension transformers can be used
for accurately locating damaged positions. During the past 2 years,
220- and 33%0-kilovolt electric condenser type sockets and 330-
kilovolt electric current mutual inductors were studied and test-
manufactured. At present, large-scale testing and research work

is being carried out on the insulating structure, as well as on

the 0il immersed force air-cooled and water-cooled heat dispersion
installations of transformers of the 330-kilovolt series, Cn
voltage and current mutual inductors for control and measurement
use, a systematic analysis was carried out which led to the
acquisition of a theory to be used as a base for the designing work
on mutual inductors. Instruments for measuring the errors of mutual
inductors have already been produced and are being effectively us=zd
in industries. Fruitful results have also been acqulred 1n the
study of epoxy-resin coated mutual inductors.

As regards high-tension circuit breakers, production :
technology for the 110-kilovolt series ‘oil and air circuit breskers
was acyuired ih the period of the First Five=Year Plan. Since 1953,
220-kilovolt, 5,000-megavolt-ampere oil circuit breakers have also
been test-manufactured. In test-manufacturing the 22-kilovolt air
circuit breakers, tests of their mechanical function have been
conpleted. This type of circuit breaker is scheduled to be put
into formal production within the end of the year. As regards
scientific research work on circuit breakers, the main couwrse taken
was to carry out tests on the insulating rejuvenation and arc
extermination power of various types of gases under flowing
conditions. - Model testing work on 33-kilovolt air circuit breaker:
has also been started by éxamining the accuracy of the function of
air motion and measuring a series of necessary air motion paramet:iw .
as well as by studying the functional stability of the enclosed '
valve in the arc extermination chamber. The result of the tests
proved that the originally designed air motion functional system of
the circuit breakers is reliable. The structure of the air motion -
system possesses ample mechanical power, capable of withstanding
strong vibration and multiple operation. The problem of the
enclosed valve!s functional characteristics can be solved, and the
principal time parameter of circuit breaking agrees with the design
requirements, For the purpose of coordinating with the establish-
ment of strong electric current testing grounds, electric power
agencies, high-tension switche manufacturing plants, and the
electrical equipment study and research laboratories of higher
educational institutions, during the past 2 years, carried out
research and testing work on oscillatory return circuit installa-
tions by utilizing the open~current capacity supplied by power




networks for testlng electric ‘powers They also 8peeded up the

installation of impulse generators (a 100-megavolt-atipere and

a 25-megavolt-ampere generator have already been installed) 88 'a’

technical preparation for testing’ the capacity of open current._

ALt the same time, reSearch work was carried out on high-tension -

and large-capacity ‘oircuit breakers used for protecting: generators,

the cooling and structural problems of break sw1tches, ‘the use of -

alternate current functlon, the test manufacture ‘and use of ground ”

switches and qulck break switches, and the expansion of the

current breaking power of 1oad sw1tches and fuses by 1ncrea81ng

the voltage. o
Regerding highetension 11ghtn1ng agrresters, a series of the' -

220-kilovolt (and less) valve type have been produced, - In order to -

develop the’ BBO-Lllovolt super high' ten81on transmission facilities,
the lowering of the voltage charge in the interior of the system '
has been the principal subject of study and research, - This in ¢
turn led to the lawnching of scientific research- ‘work on magnetic
blowout arresters. In 1958 research and testlng work ‘was carried
out by enterprlses, schools, and research agenc1es on various -
types of magnetic blowout gap arc extermlnatlon structires ‘and -
valves, attaining primary ‘gchievements’ in the structural designing
and functional requirements of magnetlc ‘blowout arrvesters, After
going through model testlng, thls type of- 11ghtn1ng arrester w111
be put into test operatlon ‘on hlgh-ten51on transmL551on lines.
Along with the teohnlcal 1mprovement of our hlgh-ten31on
power transmission 11nes and hlgh-ten51on electrical equlpment,

complete series of’ hlgh-tenszon porcelaln products has also been o

developed, including long rod type 1nsu1at1ng porcelains and a
new series of line porce1a1ns. In 1958, oil sockets for 330-
kilovolt transformers were test-manufactured' this marked great
technical progress in our production of high-tension” porcelalnu.'”
The main course talten 'in our smlentlflo research work ‘on” =
porcelains is to use domestic raw materlals, to study requlrements ’
and operatioris, to determine the nature of the porecelain substance -
itself, as well as to sum up the’ ‘results of the new technical”
processes of crushing, mixing, blank making, drying, and the
speed operation of the kiln, so that a primary -foundation for our
porcelain industry can be attaineds During the past 2 years) 3; B
satisfactory results have been achieved in’ the study of highe
intensity porcelains, At present, porcelalns that double the -
intensity of feldspar-porcelains can be produced. Our electric = -
porcelain scientific research'WOrk, 4in close cooperation with - !
the great- leap-forward development of the porcelain enterprises, ,
is now aimed at the creation of high intensity, high 1nsula$1ng, R
and small-size high~-tension porcelain products. ' ‘“f~
During the past 10 years, our electric cable 1ndastry nas -
already testemenufactured the 110- and 220-kilovolt electric i




cables and mastered the manufacturing technology of lead-covered
oil-immersed paper-insulated cables of 35 kilovolts and less,
rubber-sheathed cables of 6,000 volts and less, end aluminum core
cables. Regarding telecommunlcatlon cables, tests have been
completed on .city telephone cables, 60~line carrier wave tele~
communication cables, Special shield. grid long distance carrier
wave telecomminication cables used for the electrification of
railroads, small coaxial telecommunication cables, ‘and the
symme trical type high-frequency cables, The manufacturlng
technology of hignh intensity lacquered wires and electro-magnetic
wires has been acquired. Scientific research work has been carried
out in close coordination with the test manufacture of thousands
of electric cable and wire products, systematlcaily pastering the
structural theory and productlon process of a series of products
relating to high-tension electric cables and hlgh-frequency communl-
cation cables. Systematic analyses and studies have also been
carried out on uhe electr1Ca1, chemical, and physical nature of
the paper- and oil used in the manufacture of cables, tn*s
resulted in acquiring various different forms of processing.
Primary achievements have been made in determining the rise in the ,
temperature and current-carrylng capac1ty of electric cables, .
Lt present, & study is being done on the new theory of the thermal
equilibrium of super high tension electric cables and hi, gh :
electric potentlal gradient 1nSulating structures in an effort o
lay down a foundation for the designing work on 330-kilovoit super
high ten51on electric cables. The study of the shielding theory =
and the productlon method of communication cables resulted in the
vreation of the low snleldlng coefficient long distance carrier L
wave communication. cables used for the electrification of rallroaas“‘
The success of testing the alumlnum wire ‘welding method has
brougnt about the use of aluminum 1nsteaa of copper in the
manufacture of conducting wires, Based upon the foundation
acquired in the 1acquer coating process of high 1nten51ty lacquered
wires, study on the test manufacture of heat resistance lacquered
wires has been pursued. Primary achlevements have also been made‘
in the testing of aluminum oxide wires.

Due to the rapid progress in the aevelopment of our
electrical industry, new lines have to be designed for high
voltage transmission and the voltage of old transmission lines
must be stepped up. During recent years, a number of high
voltage testing laboratories have been established by the various ,
agencies coancerned. In close cooralnatlon with the needs for the
construction of high tension power networRs and the manufacture of
high voltage electrical equlpment, e series of basic research
préjects has been carried out. On the subject of dielectric
puncture phenomenon in an air gap vwhile under the effect . of
working frequency voltage and impulse voltage, and on the electrlc
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discharge characterlstlcs of an air gap and insulating structure '

while under the effect of &n° ‘operational voltage wave, by carryiug e

out tests on electrodes, wave forms, and dielectrics of different

surface ccnditions and the puncture’ and lightning mesh of different
types of 1neulat1ng structures, and by studying the electric -
discharge process of long ¢ gaps. Regardlrg electric arc characterlstlﬂ,,
research work was carried out on the arc blow-out ‘and ‘reactance -

intensity of gases. In regard to the tests made on different types o

and models of new hlgh-voltage electrical equipment finished -
vroducts, and on the waintenance and repair of operatlonal equlpmeat
within the electric power system, satisfactory results have been
obtained by the high-voltage testing laboratories of ‘the various -
agencies coucerned. In ‘the course of their work, they have '
nastered the techniques of de31gn1ng and manufacturing power
frequency voltage testing ‘transformers, <fipulse voltage generators,
impulse ocurrent generators, and the relative hlgh-voltage testlng k
condensers, as well ‘as the mst‘allatlon and usege of high-voltage
measuring instruments. They have also made positive preparations
for the establishment of a unified system for the tasting of power
f#requency voltage and impulse voltage. We have already been
successful in the design and test manufacture of the 1,800~ -
kilovolt impulse voltage generator, 250~kiloampere 1mpulse current
generator, 600-kilovolt hlgh-voltage testing transformer and
srensient analysis instruments. The small-type osclllatlng return
circuit tesving equipment, which was manufactured 301nt1y by
several scientific research units, is now being used for testing’
emall circuit breakers, fuses, and lightning arresters. Along w1Jh
+he development of the high-voltage electric power system, our
iesearch and test-manufacturlng work for’ high-voltage testing
equipment is also heading toward flyxng—leap progress. The
5,000-kiiovolt impulse voltage ‘generator, ‘the manufacture of which -
is presently under study and nlannlng, 1s a model example cf these _
rapid developmente., e

Ce ectrlc Power TraCulon Systems and Equloment

The progress of our ‘eleétrie ‘power traction technology shows
that our machine-building 1ndustry is ‘also ‘gdvancing on the path
of modernization. Generator-ampllfler controlled DC generators, th:
generator system including e whole set of electrical eoulpment,
have been extensively used in: domestlcally ‘manufactured blast- A
furnaces, rolllng mills, lathes, mining, h01st1ng, and trunsporua~f
tioh equipment, and paper-maklng machines., By virtue of theé
accunulated operational experiences and thé increase of the
performance cap&bellty and capacity of magnetic ampllfzers, testlng'--
and research work in recent years has been completed, using - ‘
magnetic amplifiers to serve as exciting equipment for intermediate-
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and small DC generators to substitute for the generauor—ampalflers.
These magnetic amplifiers have also been put into test use in the
automatic control system of electric arc furnaces and lathes, :

- The use of static control ionic tubes (ignition guiding tube
or exciting tube) or semiconductor rectifiers to substitute for
rotary converters is the direction toward which electric power
traction has been developing in recent years. 1n the course of
studying the principle of test-manufacturing a traction installa-
tion for the thyratron of the jig-boring machine, an ionic tracticn
installation with a capacity of over 2,500 kilowatts and a speed
error of less than 0.2 percent was de81gned. In coordinating with
the needs for the development of ionic traction and the ionic
excitation system of synchronous generators, various types of
grid controlled instaliations have been studied and test-
manufactured. These grid controlled installations include those
for use in static phase shifting bridges and peak reactors, half
wave magnetlc amplifiers, and small crystall triodes.

- To improve and extend the use of AC power traction is an
important phase in the over-all development of the electric power
traction system. At present, industrial tests are being carried
out on bridge cranes; spinning, weaving, printing, and dyeing
machines; and electric arc steel refining furnaces, by using
saturated reactors to regulate the speed of the induction motors.
Laboratory research work on ionic frequency changing and speed
regulating has also been started.

In studying the joint rotation of multlple generators,
primary achievements have been made by utilizing the AC axis
synchronous DC generator (motor) system in conjunction with the
model testing results of ship-hoisting machines. On the use of
the compound regulating theory and the following action system,
more research work is scheduled to be carried out.

In developing the use of ‘the control system of electronlc
calculators, control installations have been primarily test-
manufactured for the operational use of milling machines and
electric arc steel refining furnaces., On the logical control
system formed by the composition of noncontacting magnetic parts,
laboratory testing work has been completed. This system willi firsi
be put into use in the control installations of automatic
production lines and lathes for further industrial tests.

The development of the automatic action formed by electrie
power traction and of electromagnetlc equipment are complements of
each other. As a result of studying advanced Soviet technical
experiences in the production of magnetic ampllflers, motor
amplifiers, servomotors, self-set angular motors, and different
types of ouncer motors (1nclud1ng ouncer synchronous motors and
speed measuring motors), along with the additional work carried
out on analysis, testing, and research, we are now capable of
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designing numerous different-types of electromegnetic equipment. .
Among this equipment, that which has been designed and test~ - = -
manufactured includes highly sensitive magnetic amplifiers with a -~
control power: of" 10~12 watts, 500~ to several thousand~-cycle high~
freguency magnetic amplifiers, and 21-kilovolt-ampere saturated.
reactors, as well a8 AC speed measuring motors and 25-kilowatt
motor ampllflers.° Also, in sccérdence with our country's present
conditions;  Yesearch work has been started on & serles of magnetlc
amplifiers and:self-set angulér motors.

Durlng Técent’ years, great 1mprovements have been made on
medium and ‘small motors and low-voltage electrical equlpment* thic
contributed greatly to the development of electric power traction.
After carrying out research and testing work, as well as ‘an analysis
of technical and economlc aspects, the product;on series of these
Lypes of motors were improved, and products that compare with the
standaxrd of these belng produced by other socialist countries werec
designed. A% present, samplés of ‘these motors are being test-
manufactured using hlgh—grade insulating materials and silicon
steel sheets with the Lope of reaching a higher quality level both
in weight and performance capablllty. As régards low-voltage
electrical equipment, enclosed-type fuses with a rated current of
i00 to 1,000 amperes and a current breaking -power of 50,C00 ampercs
were manuzactured. Also, a new series of the universal type
4,500~ampere automatic air circuit breaker with a current’ ‘breaking
capacity of 100,000 emperes, modern type: ‘contactors, and iater-
mediate relays were designed and test-manufactured, with the size
and weight reduced by one half as compared tc the old seriess -

d. Insulating Materials

The insulatingémaﬁerials industry in our country started
to develop after the liberation. Since then, such products as
immersed paper, winding paper, ‘electric cable vaper, and electric
condenser paper have been produced one after another. Because of
the amount of research work being carried out, the guality and
output of these products were rapidly raised. During reeent years,
technical progress was made on the production of -long-fiber paper -
after solving the problem of fiber setting, increasing the strenghi,
of the paper, and reducing the thickness, with primary solution also-
peing made of the difficulties of producing special mica tape peper.

Glass fiber products are a principal basic material used in
the manufacture of modern insulating materials. 4s a result of
mastering the technical’ process of non=-allali glass, fiber glass.
can now be drawn to as thin as 5 microns in diameter. A% present, -
glass fiber of a diaméter of 3.5 to 4,5 microns and glase cloth of
a thickness of 0,025 millimeter are being test-manufactured, anc
extensive scientific research work has been started in an effori to
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produce a 5till thlnner type of glass cloth. Also, a study is
being made on the technical process of glass fiber paper and glaus
diaphragms. \

- Regarding the use of mica as an insulating material, v .
investigations were conducted on the products of several well-known
mica mines within the country and a plan was mapped out for the
development of the mines and the rough processing and sheeting
vrocessing of mica., - Powdered mica paper and its products represent
new developments in recent years. As a result of studying advanced
Soviet experiences, primary achievements were made regarding the
heating temperature of mica, the acid and alkali process, and the
method of paste making, For the purpose of acquiring suitable
materials for making powdered mica products, a study was made on &
number of richer mica mines within the country, as a result of which
a method for the processing of several types of mica was created.
Recently a method was employed for increasing the mechanical
strength of powdered mica paper to 2.5 to 3 kilograms pexr square
millimeter, observing the rigid selection of raw materials mixed .
with colloidal substances to increase the pressure resistance.

The improvement of the quality of this type of product has opened
up a new supply source to meet the enormous demand of the
electrical-machine industrye.

Synthetic high molecular materials are basic materials used
in the manufacture of modern high-quality insulating materlalso
In the development of these materials much depends upon the
foundation of the low molecular single unit heavy synthetic
organic industry. Due to the present enormous output of phthalic
anhydride, the hydroxyl-carboxylic acid resin varnish, which is
also presently being produced, can be put to much wider indusiriai
use.

In the development of enamels used in the manufacture of high-
strength enamelled wires, study was first made of both the gas
and liquid synthetic process of polyethylene acetal enamel and on
a change in the molecular weight of polyethylene acetic acid to
simplify the process of manufacturing the ensmel and improve its
guality. At present, progress has been made with the formaldehyde
and methyl acetaldehyde enamels, the latter of which has reached
the E-grade technical standard. Secondly, in the study of polyamiac
enamel, the synthetic process and the quality-control problem of
polyester resins have been solved. At present the quality of the
polyamino ester enamel and the wires coated with it has reached
the required technical standard. Thirdly, as a result of the
achievements made in the suitable linking of the molecular siructures
by certain organic chemical compounds, polyester resin enasmel of
high mechanical strength and excellent heat-resistance capebility
has been produced. : _
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Fo¢10w1ng the accompllspments made in the technical process -

of epoxy re81ns, small quantltles of “this product are:being’ p;oducec~3'“

and at the same time efforts are being made t0 bring about an over= -

all productlon steblllty “dnd to 1mprove the quality to- ‘meet the’

standard requlrements. At presenty epoxy resins are be:ng used

for coating mitual ‘inductors” and gluing porcelains, - - CoT
'As 'a result of achievements made in the study of formlng a:j

silicone organic polymerlc compound into a s:ngle substance by -

means of the direct proeesslng method, this item is presently

being produced in small quantltles in various worksh0ps. The

efficiency of the 51ng1e substance’ Synthesis has ‘reached the normal

industrial standard. Also, bectuse of the progress ‘made in the sE

study of the hot and cold condensatlon methods, many thes of -
silicone" organic resins and 1nsulating varriishes of an excellent
heat-resistance capability have been test-manufactured. P”OduCthﬂ

uf an exverimental type of silicone rubber is presently underway, sné

at the Same tlme further study 1s belng car;;ed out to 1mprove the
methods. - It is expected 'th&t “in the near future 1arge ‘quantities
of these types of new ‘insulating materials’ w111 be made avallable
for use by the electr;cal—machlne 1ndustry. L o -

De OUTLOOh OF THD LLELTRICAL INDUSTRY'S REbEARCH‘WORY

The rapld progress made in the development of our eLeCtrleelu
machine industry during the past 10 years brought about & consider-
able advancement of our electrical engineering research worke The
new achievements made in this rieid are now being used to 2 lay the -
foundations for the rapid development of large and ccmplex peruutDs
the improvement of their technloal and’ economlc aspects, and a
sreedy increase of outpute ' :

Our electrical engineering research work has ‘an enormous -
znd bright future. Our total water power resources, which rank
first among the nations in the world, have a generating capao*ty
of over 500,000,000 kllowatts.' The total capeclty of the Co
generators to be installed in the first stage of constructlon work
cn the hydroelectrlo power project at San-men Gorge on the __“““
Yengtze River is expected to exceed" 15,000,000 kilowstts, With
the numerous pre01p1tous slopes and narrow valleys in the country
convenient for the concentration of waterfalls and the construct¢on
of dams, the cost of the construction of hydroelectrlc power
stations will be greaxly loweréds Coal resources are extremely
rich in our country and are soattered in a grest number of
localities, - The policy of the Central Committee as regerds the
long-range development of our electrical power industry aiums
vrimarily at the development of hydroeleotrlc power with thermo-
eiectric power as a secondary objective. Within the next several
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years, work on ihermoelectric power plant construction must ve
rapidly carried out. Under these circumstances, we are reguired to
speedily carry out study and planning for the production of giani
water turbine generators and steam generators, ana at the same time
rapidly improve the technical and economic aspects of the manufacture
of large and medium products, enabling production to be carrled out
in series and to become standardized. The industrial progress mede
throughout the country durlng the past decade, along with the receni
great-leap-forward development, expedited the construction of local
electric power networks,. . Consequently, the next step to be teken
is to build an oaver~all power systen for the unification of these
networks. The establlshment of a narlonalxy unified power system
with the San-men Gorge proaect as the pivot, which was recently
suggested by the various agencles concerned, will greatly accelerate
the development of super high tension power transmission installa=~
tions. Electrical engineering research work must be carried out in
an effort to strive for the lowering of the insulation level of the
entire system of high and super high tension power installations,
reducing production costs and increasing their production power.
With the present hlgh-speed industrial and agricultural development
which is unparalleled in history, the production potentiality of
every enterprise must be fully activated, and new enterprises must
be equipped with advanced technical tacilities. Consequently, ina
all the industrial departments, especially in the fields of
metallurgy ond mianing, production must be mechanized and automatized.
In this connection, the electrical-machine industry must supply
thousands of products of different types and specifications to
cerve as a material foundation for the realization of these
cbjectives., The rapid progress made in the electrification of
indusiry has opened up a new patih for the development of the
navional econouy. The achievements made in scientific and
technical progress have raised the standard of efficiency of the
electrical refining and electrochemical enterprises, The
electrification of railrvads brought about a basic technical reform
in transportation, enabling efficiency to become tremendously
increased within a short period of time. All the foregoing
reyuires the elecirical-machine industry to supply the latest
equipment to meet the increasing demands. It also requires
electrical engineering research work to be carried out rapidly to
serve for the continuous great-leap-forward development of the
electrical-machine industry. o

The fact tnat our electrical englneerlng research work was
able to develop at such great speed was the result of the
strengthening of the leadership of the party and the resolute
carrying out of the party's policy of relying on the masses and
combining theory with practices In order to continue this great
speed of development, our policy is to apply the advanced
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experiences of Soviet Russia dnd other brotherly countries to our
ovn achievements made since the great-leap-forward development, =
the physical features of our 'country, the cheracteristics and usage

of our resources, and the ‘developmental condition of the: electricel~ . -

machine industry throughout the country. . ‘Consequently; it.ds ...
expedient and necessary that the following tasks be carried outs 1 -
8¢ ‘To mester and develop modern technology in the design
and mamifacture of giant water turbine genewvator sets and ateam /.-
turbine generators of & capacity of 500,000 kilowatts ocmore. ...
b. To master and develop modern technolcgy in:the design
snd menufacture of electrical installations with a voltage of |
330 kilovolts or mores G hecS T o T TT et e T
c. To use High-grade electrical materials-and to sum up .. .
the testing resulis of the cooling method for electrical machines . .:..:
and equipment with & view ‘to raising the technical and economic. "< -t
aspects of all ‘electrical products, v /= - SR oo i

de " To ‘Holve the problem of the Shortage of certain materiais,:
primerily nickel, chromium,” énd copper, by & conomizing in their
consuaption and using substitutess To carry out an over-all
production development of high-‘-grade'ele'cti'ical meteérials, - S
e. To 'fully utilize the new achievementé made in electronic,.
semiconductor. and automatic technology, ‘and to carry oul a A
revolutionary reform in the structure of whole sets of &lectricel " -~
instellations and certain items'of equipment with & view to bringirg
about a greater ‘improvement -of the technical levels: - ST
fo To fully utilize the advanced production processes of -
the machine-building industry and other industries, and to combins i~
native with iodern methods to enable operations in the electrical- - .-
mechine industry to become mechanized and emtomatic and tha labor
production rate and output to become increased., = - v
‘In order to bring about the rapid fuifillment of the apove . ..
tasks, it is proposed that the following scientific research: ': ... .~~~

projects be carried oubts: - . .. e T S SRR

(1) “In the case of large steam turbine generators, a direct
cooling method for the coils of the stator and rotor either by Lo
means of liquid ‘or evaporated gas is' to be studied. = In order to
carry out planning and testing work on the production of a series - .
of steam turbine generators, ‘electromagnetism, heat, ‘and vibratic: -
calculating methods must be established. : The probiem of forging
and detecting the dameges of large rotors .and their guard rings .
must be solved. o E T e T e T e

{2) ‘In the case of gisnt waber turbine generatorsy the .
necessary reséarch work on exsmining, testing, and planiing must he .
cerried out. 'Along with the strengthening of the cooling syster, -
the principal and ‘component parts, asiwell as the structure of the .«
over-all installation; are %o be improved with a view to.lightening
the weight and reducing the outer dimensions of the machines¢ .../
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improvements also must be made on the thrust bearmgs, the magnetic
pole structure, and the exciting system. ‘ ,

(3) 1In the case of rotary electrical machines in n general, o
a step further must be taken to improve the economic aspects in . .
accordance with the existing manufacturing conditions and .
operational costs, and also to improve dependability and durabihtv:
Study must be made on the use of modern magnetic and insulating .
materials, the increase of cooling efficiency, the improvement of .
the structures so that a unified series of various types of AC an4i
DC electrical machines can be produced.

(4) As regards the building of transformers, cola—rolled
silicon steel sheets must be used to improve the siructure:
Over-gll improvements must be made in the insulation of giant
“high-voltage transformers. Study must be made of the excessive
loss of electromagnetic field and the mechanical stress and
intensity of coils, as well as on the establishment of a highly
efficient oil-immersed force cooling system; to enable planning
work to be carried out on the building of ultmate—capac:.ty
transformers. Study must also be carried out on the use of
aluminum wires to substitute for copper wire in the manufacture
of coils, and on the basic change in the manufacturing process of
transformers., . In carrying out planning work on transformers, the
electronic calculating system must be used. oo

{5) As regards high-voltage electrical equ:.pment, stud,y
must be carried out on the manufacture of large-ca-acity and. high-
speed circuit breakers to meet modern requirements, on the .
production of air and oil circuit breskers in series, and on the .
direct and indirect method of testing large-capacity circuit .
breakers. Due to the contimous increase in long-distance power -
transmission lines and their voltages, study must be made on the
nanufacture of modern lightning arresters to be used for protecting
these facilities so that they will not be affected by atmospheric
overvoltage and overvoltage caused within the system.  Study must
be carried out on the overvoltage created within high snd super
high tension AC and DC lines, and the data accumulated as & 1esult
of the study must be employed to determine the insulating level
of the facilities to be used. Research and testing work must
also be carried out on the structure and production process of tha
high-intensity porcelain bushings needed for these high-tens:.on
power transmission facilities, . -

(6) Regarding electric power cables, study must be made on
the new structural formation:and manufacturing process of high ani
super high tension power cebles and on. the test manufacture of
cables to be used for high water drops. HNew insulating materials, -
cables, and wires are to be used and their temperature is to be
raised within reasonable operational limits. A step forward is to
be taken to expand the vse of aluminum in the mamufacture of cablss
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end wires to substitute for copper and lead, ‘The use of plastics °
a8 insulating layers is also ‘to be widely expanded, Regarding .. . - °
the manufacture of communication cables, study is to be made of -
the use of plastics as insulating and protective isyers to
substitute for alumimim and leade o L oL iUl L man

(7) As regards low-voltage electrical equipment, study is
%0 be made of the menufacture of products in series (including . .-
automatic circuit breskers, fuses, and contactors), which are in::
demand by the various departmenis of the national economye These -
oroducts must be small in size, light in weight, long-lived, end
highly dependable, Parts and accessories produced are to be
standard and universal, suiteble For mass producticn. Siudy is
also to be made on the use of the most advanced production
processes.

(8) &s regards electrical materials, study is to be carried
out on the mamufacture of sets of modern high-temperature, humidity-
resistant, and antiseptic insulating msterials end modern arc
resistance materials, The use of tungsten a8 a basic material
in the menufacture of contacting materiels is to be developed, ena
the production of modern permsnent magnetic materials, cold
rolled silicon steel sheets of high conducting magnetism, and
super high conducting materiels is also to be studied,

(9) 1In order to coordinate with the operation of a
comprehensive automatic system needed by such an installation
as a highly erficient rolling mill, and with that of an embire
set of electrical installations, study is necessary on the use
of an ion and a calculated gear. In order to meet the requirement
for the automatic operation of hydroelectric power installatioas,
an automatic control system equipped with a celculated gear for
use by lerge hydroelectric power stations and a fast ion exciting
installation are to be studied, Test-manufactured, and put in use.
In order to enable production processes to become mechanized and
automatic, study on the over-all development of the production of
a series of electromagnetic parts and whole sets must be carried
out.

(10) Regarding the development of rectifiers, study and
test manufacture carried out on water- and air-cooled tightly-
sealed mercury rectifiers with a single capacity of 1,000 amperes,
and semiconductor rectifiers with a single capacity of over 200
amperes and 150 volts. Study must also be made on various types of
whole sets of current changing installations equipped with
tightly-sealed mercury rectifiers or semiconductor rectifiers.

With the present high-speed progress in the development of
our national economy, the scientifio research work undertaken by
the electricel industry is indeed extremely burdensome but
glorious. With the eminent leadership of the party and Chairmen
Mao, the magnificence of the party policy, the tremendous
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Scientific and technical achievements made since the great~leap-
forward development, the repidly growing force of the electrical
machine industry, end the scientific and technical cooperation ,
between our country and Soviet Russia and other socialist countries,
our continuous advance toward the accomplishment of our mission :
can hardly be obstructed by whatever difficulty may arise., It ie
firmly believed that in the not too distant future, our :
electrical engineering technology will be able to surpass Great
Britain and rea.ch the advanced 1nterna,t10na1 level.




II. SHANGHAT PRODUCES AN EXPERTIMENTAL MODEL OF AN 865 KILOVOLD- .
AVFERE BLOCKING MAGNEZTIC AMPLIFIER ,

Tien-chi Kung-yeh, L Unsigned article  °
Peiping, Ho. 19, 10 October 1959, e
Pege 5.

An 865 kilovolt-ampere blocking magnetic amplifier, to be usad
for the operational control of electric furnaces for emery production;
was recently test-manufactured at the Shanghai Heien-feng Electrical

Mechine Plant. The amplifier, the quality of whick meets entirvely .. -

the standard requirements, was the first of its kind designed by
Chinese techniciahs, The successful manufacture of this eguipmens
will broaden the use oi magnetic auplifiers in the autowatic .
regulating and control system in our electrical-machine industry. -

he structure of this large blocking magnetic amplifier, a2
compared to that of the normal control equipment used in emery-
producing ele¢tric furnaces, is much more simplified, its greaiesy
advantage being %that it is ccapable of maintaining constant ‘
temperature and the power factor ol these furnaces.

« ~

The planning and test-manufacturing work of the amplifier
was started at the plant in mid-April 195¢. Within a shord period
of 8 days, a sample was produced. Testing of the sample was then ' .
cerried out for another 20~day period, during which important deta
concerning the curve characteristics of the equipment suitable for
use with emery-producing electric furnaces were acquired. . Following
this, the planning and test-manufacturing work for models, as well .
as for the actual product, began. ‘In the process of test .. . .
man@facturing, repéated meetings were called by the plani's end .~
the workshop's perty committees to carxy out discussions on
overcoming various difficulties and to improve the blueprints
already made, with the result thet within a period of 16 days one
tenth of ‘the ‘model menufacturing work was accompliched.  In the .
20 days that followed, which was on the eve of the tenth anniversary
of the founding of the new nation, the eatire product was test- -
maenuractured. After going through a test operation in an emery~
producing electric furnace, the quality of the equipment produced
was found to have entirely met with the standard requirements.

The 'successful test manufacture of the amplifier was the
result of the communist spirit menifested by the plant's techniciars .
and workers, who, under the leadership of the party, carried ouu -
their work with daring’efforts. At present these technicians and
workers, by strictly adhering to the enti-rightist principle, arc
continaing their efforts to insure another success in the formal -
production of a 1,730 kilovolt-ampere blocking megnetic amplifier
for use by the Shanghai Grinding Wheel Plant in November. . -




IIX, TECHNICAL EXPAWSION OF CHINA'S STEAM TURBINE GENERATUR
INDUSTRY AND FUTURE TRENDS

Tien-chi Kung-yeh, Meng Ch'!ing-yuan,
Peiplng, No. 19, 10 October 1959, - Deputy Plant Director
Pages 10-~13 and concurrently Chief

Engineer, Shanghai
o . . ..~ . " . . Generstors Plant

Begirning with Bare Hards

The manufacture of steam turbine generators in Communist
China was started in the period of the First Five-Year Plan, that
isy after the year 1953.  In only the short period of 6 to 7 years,
tremendous achievements have been made ‘and the speed of developmeit
is unparalleled in history.

Prior to the liberation, there was only a Small nunber nf :
generator plants in our electric generator industry. Thnese plants
xainly carried out repair tasks and the menufacturing of small
generators by copying available models. Production was not carried
out with formel planning or blueprints, but on the basis of certair
specifications, :such as the measurements and channel patterns of
silicon steel sheets and the winding of coils. Mechanical struciurss
were formed by relying on the experience of the older workers end
by copying available products and sample products. Although the
industry had a history of 30 years, its foundation was extremely
weake The AC generators produced were all under the capacity of
200 kilovolt-amperes, not to mention the capabmli ty of menufacturing
steam turbine generators,

- Under the leadership of the party and the government fo‘lov;v"
the 11beratlon, and by virtue of the assistance rendered by Sovies
Russia and Czechoslovekia, the first 6,000-kilowati steam turbine
generator was manufactured in 1954, following which the technology
for the manufacture of this type of generator was rapidly acquired.
At present, a series of steam turbine generators of a capacity of
254000 kilowatts or less is being vroduced, and 50,000-kilowatt
hydrogen cooled steam turbine generators have been test menufacturcd.
The production of a similar type of product of a 3+ill larger
capacity is being developed. As a result of sirictly adhering to
the pariy's socialist construction principles and carrying out
its "advance by both feet" policy since the great-leap-forward
year of 1958, the technical level of the masses of workers of the
electric generator industry has been raised, and a great numbsr
of intermediate plants have been able to master the technology.

This has resulted in a complete change from the o0ld condition of
solely relying on a small number of plants for production.
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Promoting Test Manufad%ugigg and“ggpyigg;ﬂbrk:with Léapanrward_§g§gg"“

. During the period of the First Pive-Year PFlan, the Shanghal
Eiectric Generator Plant was the only plant capable of manufacturing
gtean turbine generators. In accordance with Czechosiovekian bluo-
prints and other technical data which were acquired through the Sino-
Czechoslovakien Techhical Cooperation Program, and under the - - a
supeérvision of Czechosiovekian experts, test manufacturing work by
copying the czechosiovakian 4H series of 6,000-kilowatt 6,300-v0l"%;
3,000-rpm Steam turbine generators was stexted in 1955 and complele..
in September 1954. - Following this, in Pebruary 1955 and Augt_ist- 1957,
continuous test menufacturing work by copying the Czechoslovakisn
4H series of 2,500-kilowatt and 12,000-kilowatt 6,300~volt, 3,000-xx:
steam turbine generators was successfuls In June %o September 195§,
while the copying work of the Czechoslovakien products wes in
process, test mamufacturing work by copying the -Soviet T2 series of
6,000 kilowatt and 12,000-kilowatt 6,300~volt, 3,000-rpm steam -
turbine generators was completed. These generators, which were
test mamufactured, wére put into operation successively in 1555;-
1956, and 1957+ ‘In January 1957, test manufacturing work was -again
carried out by copying the Czechoslovakian 5H series of 25,000~ )
kilowatt 6,300-volt, 3,000-rpm steam turbine generators. This wowk
wes completed in 1958, = e :

The first 6,000-kilowatt generator, which was test manufactursc
by copying the Czechoslovakian model, wes installed at the Huai-neu '
Power Plant in Anhwei Province and put into production in February
1956, As & result of comprehensive testing (which covered a total
of 42 items including loading, tempemature, brief overloading, amn.
tests under the condition of 105 percent of the rated voltage and
e sudden short circuit caused by the stator's three-phass wire
terminals), carried out in the second quarter of 1956 by the
national Inspection Committee, which was formed by the Ministry
of Electric Power and the First Machine Building Ministry, it wes
found that the over-all functioning of the generators met the
Czechoslovakian and Soviet national standards, except that the -
erficiency of the cooling system, the voltage increase rate of the
exciter, and the ultimate voltage were comparatively lowers In -
‘November 1956, another over-all test was made by the same Commities
" on a 12,000-kilowatt steam turbine generator (copied after a Soviet
model) with the ‘result that all the specifications were found to
“meet the Soviet national standard. - This test which covered a tota.

‘6f 41 items, included temperature rising by means of an indirecs
method and a sudden short circuits . - : :
-~ The test manufacturing and copying work carried out during
this period brought about the cultivetion of ‘our first group of

technical personnel capeble of designing snd manufacturing steam’

turbine generators. In the work of designing, they have becomrs
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familiar with the structure of the machines, calculations, and
various other requirements. After studying the model-selecting
plans mapped out for the copying work and analyzing the sdvantages
as well as the dlsadvantages of the various structural designs of
the generators, concrete knowledge on the selection of the desired
principai technical data was acquired. In manufacturing work, they
have mastered the technical cperation of the various principal
parts and accessories and the use of the equipment; end regarding
the task of inspection, they have completely mastered the testing
of raw materials, coils, and various other compoaent parts.

At the same time thai the test-manufecivring snd conying
work wes being carried out, the Shenghai Electric Generator Plant
also assumed the task of repairing steam turbine generators of a
capacity of 1,250 and 15.000 kiiowatts and & voltage of 3,150 to
10,500 volts for the various power plants within the country. The
vepair work, which included & certain amouat of designing, engblec
the plant to later accumulatce a great deal of designing and
nanufacturing experience.

Ia 1958, the Harbin Electiric Genexator Flant, under the
supervision of Soviet experts, test—manufacnured a model of the
Soviet T2-series 25,000-kilowatt, 10 500-vclt, 3,000=-rpm air-coolci
steam turbine generator. Tne series of 25,000-kilowatt steam
turbine generators produced by the Snanghai and Harbin Electric
kLenerator Plants were put into operation after being 1nupevted by
the National Inspection Committee. :

From Copying to Sglg-Degigg;gg

In accordance with the national plan of assuring that our
scientific technology reaches the international stendard within s
veriod of 12 years, and with the approval of the ministries andé
bureaus concerned, the Shanghai Electric Generator Plant in July
1956 siarted designing work on a series of the "China" model stean
turbine generator. The work plan called for the application of
the latest steam turbine generator manufacturlng experience and
the achievements of various countries in the world, relating them
to the actual conditions in our country. This series of generato.s
was to be air-cooled, with 3,000-rpm and four different capacities
of 2,500, 6,000, 12,000, &nd 25,000 kilowatts. The voltage of the
2,500~ and 6,000—k110watt generators was to be 6,300 and 3,150
volfs, that of the 12,000 and 25,000-kilowatt ones, 10,500 and .

6,300 volts. Consumptlon of main raw materisls, such as copper wire

and silicon steel sheets, was planned to be more economical as
compared 1o the present standard, and structure were to be .
designed for convenience as regards meintenance and repair. In
addtion to the plent personnel concerued, those who pariicipated in
the work included nrofessors from Chiao-tung Unlver51ty, Chekisng
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University, the Central China Institute of Technology, Tsinghua -
Universitv, and Harbin University, as well as comradas from tae
Electrical Equipment Scientific Research Institute, each Sharing
respons;bility within his own specialized field. Assistance was
also rendered by Chiao~tung University and Soviet experts on the
subjects of insulation and short circuit ratio, and by the nanklng
Aviation Institute on the designing work on the turbine propelier.
Opinions on the draft plan for the: ‘over=all structure of the machire
were obtaired from technicsl personnel and older workers of the -
Yang~shu~-p'u Power Plant in Shanghai. "By October 1957, an over-all

technical plen for the machine was finally submitted for examinsztion

at a joint session sttended by ‘representatives of the Electric

Power Ministry's Institute of Plenning and the various universities -

concerned. After this designing work, the technical level of the
Shanghai Generator Plant was again improved; and & good foundatian
was thus oreated for the future development of steam turblne o
generators of still larger capacity.

In the course of the test manufacturlng and cogying'work,
along with the tasks: accomplished for the production of ‘some- of
our new structural designs, theé studying and testing of the "
following subjects was carried out, wath satisfactorv resulta in
some cases being acquiréd: = - -

1. Formulas on the calculation of the magnet, ventllatlon
temperature rise, ‘¢oil design, end mechanical function of the"
steam turbine generators. - * L

2. Formulas on calcuiatlng the stress of 8 sudden short
eircuit of involute and basket-type stetor coils. e :

3. The fanning effect and air distribution of: the rotor :
copper-wire direct-cooling structure, . . -

4. The heat-dispersion effect of varzous types of coollng
pipes and plates of the eir-cooled equipment, - -

5. The mechanical function of the softening colloidal
substance used in stator coils under low temperature. -

Studies and tests were also made on new production proceese" ,
and structures: acqulred in the course of the test-manufaotur;np ané.
copying work.- S N : A o , . e

In 1958 the electric power industry played a leading role ‘
in the over-all development of agrioulture and industry, when -
increasing demands for the produotlon of more electric power
station equipment were made: ~In:order to meet fthese demands, - .
the Shanghai and Harbin Electric Generator Plants quickly undertook RE
& greater portion of the 'production work. -In that year the = ©* -~
Shanghai Electric Génerator Plant produced over 4 “times as much as-
in 1957, compléting the test-manufacturing work on & 25,000-k110watt
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generator set within a ' period of 3 months. The Harbin Generator
Plant also test-manufactured a génerator set of the same ca.pacity _
shead of schedule. A%t the same time, & great number of medium ‘.
generator plants were established in the principal provinces: a_nd
cities, test-manufacturing end producing rmmerous steam turbine -
generators under a capacity of 6,000 kilowatts. The speed of ... -
- development of the power station equipment manufacturing industry
in that year, like all other industries, was the greatest ever. »

In carrying out the test—manufacturmg work on new nroducts '
in 1958, the workers of the Shanghai Electric Generator Plant, in
close collaboration with the technical personnel, advanced toward
more complex technical objectives. ([hanks to the concern and
active support of the party, they were finally able 0 test-_ :
manufecture the first 12,000-kilowatt, 3,000-rpm steam vurbine
generator equipped with a modern cooling system, using the same
quentity and quality of materials to double the generating
capacity. This greatly raised the economic .aspect of the product tione
At the same time that this generator was being test-manufactu;ed, '
a tremendous amount of testing and research work was carried out
in cooperation with the various higher educational and research ,
institutions. In early 1959, generators of this type were put inio
operation in various power stations. In the course of actual
operations, numerous invaluable experiences were gained and
technical data so far unknown to the worid were accumulated.
This enabled us to fully realize the kind of achievements we can
make as a result of resolutely carrying out the party's principlec.

In the second quarter of 1959, an inspection committee, ,
rormed by representatives of the First Ministry of Machine Buildirsw
and the Ministries of Water Conservancy and Electric Power,-and
directed by the party committee members concerned, conducted ar.
over-all inspection of the 25,000~kilowatt steam turbine generato:s
produced by the Harbin and Shanghai Steam Turbine Cenerator Plants.,
These generators were found to have met the national standard, - = -
The inspection included the testing of the three-phase sudden shori
circuit. At the same time, the cooperation between the power
plants and mamufacturing plants was also examined, and a final
decision wa® made on the blueprints and technical processes to
be followed in the course of production. The result of this work
laid the foundation for the future production of this type of
generator in series and a.ccelerated the conmnuous great leap
forward in 1959. o

Apart from the a.bove, one of the nost s;gmﬁclent develop
ments in 1959 is the gradual supply of rotors and guard rings by
our own steel plants. At present,-quite a large number of
generators made of domestically forged parts and guard rings are
in operation at various vower plants, and the function of these L
génerators is basically satisfactory. This shows that the supplv
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of power statvion equipment in our country has gradually become scif:<- .-
sufficient and thet greater advantages have been created for ’u Are o
prodautlon develoymenx.-f~‘w'f~* : . - S T
For »trenﬁthenigg uclentlflu-ﬁesearcn Work and Develoging;ﬂbre~r
Varieties of New Prqggpts to Satlsfv the heeds of Na 1ona1 RO
uonstrurtlon e A

Prior to the 11beratlon, the founaatlon of ouxr. electrlorsf'- i
generator mamufacturing industry was extyemely weak, with no .
cepebility at ail of menufacturing steam turbine generators, . . o:u oo,
Because of the technical cdomplexity and high precision of- this"*
type of product, it took the capitalist cvountries a period of -
r\-?O years to-acquire their present manufacturing leveis =. -
¥cllowing the liberation, however, under the leadership of the .- "¢ .

pvarty snd the government.and with the technical assistance rendered i, .
vy Soviét Russiu and Czechoslgvakie, we have:ocen able to cuiekly - . ..
naster the manutacturing technology. :'This explains.our great ..
achievements ofthe past 10 .years, and ,éspeciaily since the ‘leap-- .. .
{orward year of 1958+ Despite these ‘achievements, our technicel ... « ~v
standard in. this field of production.is presently still far from:. . ..
“he invernational level, due ‘to the original beckwardness of our = .;. ..
foundalion. Couseyuently our future development must ve assured ... .
by studying and analyzing the advarced experiencec of othex

countries, especially Soviet Russie .and Czechoslovakia, relatirg

them %o the conditions and :re qumrements within our country. .

st:iould exert our greatest efforts and manifest ocur communist

spirit in cresting new modeis and large capacity generators. -

in accordance with our present leapeicrwerd plens, it is expested

that in the near future we shall be able .to reach :and.surpass the

level of various capltalist countries, —-in~’the light of the :
present trends 'in the various -countries regarding the develiopment - . -
of steam turbine generators,: we snouldy on. the éne -hand, employ - R
new technology and use new materisls in the maﬁufactﬁréﬁof’large&vh:*ﬁ:?
capacity generator sets; and on the: other, we should look into .

the current meterial-supply conditions and technical possibilities
vithin tee country end ¢arry out the manufacture of small capacity
two-pole steem turbine . generators by msing the compositestype .. -+~
voturs, so that production cen be conveniently and widely. c&r*ied

ovut by the medium electric generator plantsin the verious . e
locelities. Consequently," every effort must be made toward tne SEAF
fellowing five directions: ATRINCE TN N g T
1+ To quieckly test-manufacture 50,000* and 100,000-kilowa'*‘,»~

steam iurbine generators to satiefy the rapidly ‘increasing demand: .~ -
for the deveiopuent of the national econcmy. Since the establishreic: '
of highevoltage power networks, the trend in.the development of ths ' .
yover system has been to plan for the construction of large power i - .
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stations and the acquisition of large-capacity generator sets.
One of the key problems in the production of large-capacity
generators is the cooling system. However, siuce .the greai-leap-
forward development and under the direct leadership of the party,
we have been able to ‘create a modern cooling system which, when
used in a generator, produces highly effective results. In -
manufacturing generators equipped with this modern cooling System,
comparatively smaller forged parts are used, and therefore the
consumption of nonferrous metal and silicon steel sheets can be
cut down greatly.  In the manufacturing process, a great amount
of machine work can be saved with the burden on larger machine
lathes lightened, although an additional amount of electrical

engineering work is required. Regurding the performance .capabilivy, i,

the efficiency is not lower than the average type of generator, .
and if ways and means can be devised to recleim the heat capacity,
a higher efficiency can well be expected. In summing up the )
structural and operational characteristics, ‘the manufacturers and -
the users felt that a series of the coolsrs should be made for use
in generators of a capacity of 12,000 to 100,000 kilowatts. At - -
present, ‘an over~all inspection of ‘the operational condition of
the equipment is required so that production in series ecan dbe
carried out at an earlier date for the benefit of the future
development of generators of a capaclty of 900 000 kllowatts or
more. o
During the past several years, the development of the .
hydrogen internal cooling system has been exploited by various
countries in ‘the world. - Since 1958, the Earbin Electric Generator
Plant has done a tremendons amount of work on the {esting and
study of this systeme At the same time, it has accumulated & greut.
deal of experience, with hydrogen internal cooled 50,000~kilcwatt
steam turbine generators now being included in its new~products
test-manufacturing plan. The plant, on the eve of the tenth
anniversary of the founding of the new nation, produced & hydrogen
external cooled 50,000«kilowatt ‘steam turbine generatore It is
t0 be sent to a power station, pending final insPection to be
carried out by a national committees ’
4 2e To testemanufacture improved nodels of the 6 000- to
25,000=-kilowatt steam turbine generators, using domestlc materials.
Within the next several years, 6,000~ to 25,000-kilowati
air-cooled steam turbine generators will represent a great mejoricy
of the total output, since the direct air cooling system is ’
avidently highly efficient for the function of highespeed steam
turbine generators. ‘'In this comnection, plans must rnow be made -
for the improvement of ‘this type of generator by using the direct
air cooling method, thus enabling us to reach the advanced inter-
national levels At the same time, plans must also be made to use -
domestic materials for the production. :
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3¢ To q,ulckly test-manufactm'e and produce two-pole 1,500~
0 3,000-kilowatt steam turbine generators, using the simplified
composite-type rotors, Sinde the greateleapsforward year of 1958,
numerous 750~ to’ 1,500-kilow.tt four-pole ‘projecting pole type
steam turbine generators have been produced. But this type of
generator can ‘be coupled with the steam turbine without the use.
of & gear box. The twompole compositeetype rotor generators which.
are scheduled to be produced can be directly coupled with the:
steam turbine, which will eliminate the use o£ the gear box and |
thus simplify the production process.

4. To speed up testing and reeearch wurk on new. types of
neterials,

"The development of ‘the manufaoture of ateam turbine generators
necessitates the use of new types of materials, In order to.
facilitate the production process of a modern direct cooling system,
the various electrical wire manufacturing enterprises should first
be called upon to solve the problem of eupplying good-quality
hollow conductors capable of withstanding high voltsge without
leakages Secondly, testing and research work should be carried
out’' on high-voltage insulation sc as to incresse the: insulating
level of coils and the operational dependability of generators.
Thirdly, study.is to be made on the use and processing of hot-
rolled silicon steel sheets with a view to improving the
magnetization and lowering the rate of depreciations Plans should
also be made for the use of cold-rolled silicon steel sheets in the
manufacture of large-capacity generators with a view to improving
their efficienoy., In regard to the supply of other types of
materials, such as insulating tubes and silicone organic rubber,
and lerge forged perts and guard rings, which are indispensable for
the development of modern and large steam turbine generators, the
chemical and other manufacturing enterprises concerned should be
called upon to make them available at the earliest possible date.

5« To carry out careful testing and study on generator
parameters, exciting methods, and other subjects,

In medern and largeecapacity steam turbine generators, the
short circuit ratio is comparatively lowere After the direct
cooling system is used (with a smaller measurement of the forged
parts), study should be r apidly carried out on parsmetrical
variations in regard to their effect upon the stebility of the
power network., Regarding the use of large-oapacity generators,
the degree of excitation increases end the function of the direct
Belf-exciting system 4s deemed imposaible. After the direct
cooling system is used, the aversge rotor current greatly inéreases
and cannot be controlied by the ordinaxry sxeiting systems Therefore,
among the principsl subjects %o be etudied, the ion and other
exciting system wag once tasted on a modern 12,000skilowatt stean
turbine generator and found to be satisfaetory.

<




We M tRe S s the leve G Britai

At the eighth scasion of the Eig!xth Contral Cmnittee ‘Plenary
Meeting, it was decided that the total amount of generatmg equipment
to be produced im 1959 was to he equivalent to a capacity of

1,800,000 kilowattes, This figure is more than double that of 1958
and exceeds the quota mapped out in the Second Five«Year Flan. The
equipments to be produced include a great many for thermoelectric
power generation. We firmly believe that under the leadership of
the party ahd with the efforts of the workers of all the enterprises,
we shall be able tofulfill this difficult but glorious task, In
1947, with approximately 60 years of manufacturing experience,
Great Britain's output of generators only reached an equivalent
capacity of 1,640,000 kilowatts. A&nd yet, our country, with no
experience at all in the early liberation days, is now able to
have an annual producticon equivalent to a total capacity of
1,800,000 kilowatts., Britain has an average annual incresse of
output of less than.7 percent, but since the greateleap-forward
development we have had an increase greatly exceeding this figure.
Therefore it is assured that our output will scon reach and surpass
the British levels, In regerd to the technical level, Britain, with
70 years of manufacturing experience, completed its first 100,000~
kilowatt, 3,000-rpm steam turbine generator only in 1957. But we,
within the short period of 6 years, are now heading toward the
development of 50,000~ and 100,000~kilowatt, 3,000-rpm steam
turbine generators. With the concern and support of the party,
and especially since the great-leap-forward development of 1958,
we have been advancing from copying work to self-designing. We
believe that with the foundations created in the past and by
continuously exerting our efforts, our technicel level will be
rapidly raised, and in the not too distant future we shall be
far ahead of the capitalist countries.
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vy FBYING LEAP IN THE EXPANSION OF THE TRANSFORMDR INDUSTRY

Tien-cni Km ggh, ' 'y 'ang Ming-ob'i, »
Peiping, No. 19, 10 October 1959, ' ‘ ‘Deputy Plant Director °
Pages 14-19 o A R "and concurrently Chief

Engineer, Shenyang
Transformer Plant

During the past 10 years, our transformer industry had had e
great development. The output and variety of new products were =
rapidly inecreased; the quality and the technical and economic aspeots
wars continuously improved, with remarkable achievements made in
scientific research worke. Since the great-leap-florward year of
1958, the rapid speed of our advancement has been tremendous. All
this has been the result of the eminent leadership of the party
and Chairman Mao, and the vigorous and dering efforts of the masses
of workers, who resolutely carried out the party priaciple of
striving for an upsurge in socialist construction by increasing
production, improving the quality of the products, and practlslng
economy and the polxcy of "advancing by both feet."

A Tremendous Sgee of Advanocement Unggrallgled in Histgrv

Our transformer industry has ‘had a history of over 30 years,
but, due to the aggression of the imperialists and the corruption
of the Kuomintang prior to the liberation, it did not have the
opportunity to develops In 1947, which was the highest productive
year, the transformers that were produced were only equivalent to a
total capacity of 140,000 kilovolt-amperes. During that period,
the largest eingle transformer produced was of a capacity of 2,000
kilovolt~amperes; the ‘largest electric furnace transformer, not
more than 1,000 kilovolt~-amperes; and the highest voltage of a
mutual inductor, not over 33 kilovolts. The quality of these
products was inferior; the supply of materials depended upon
imports, and the technical level constantly remained backward, =~

Within less than 2 years after the liberation, the annual
output of the transformer industry was quickly restored to the
highest pre~liberation level, Thereafter, large transformer :
manufacturing plants were established, s number of transformer : =
workshops at various generator plants being expanded -and reconstructed
and mediuwm and small transformer plents established during the -
Pirst Five-Year Plan period. If the total output of 1958 is -
compared with the highest productive year prior to the liberation,
it will show an increase of 85 times. In the Shenyang Transformer -
Plant alone, the average annual increase of output from 1952 to
1958 reaced 69 percent, with & 123 percent increase in 1958 over




that of 1957+ %ha plants total transformar autput 3n 1950 is
Wmtb#mwmmimmoﬁnﬁam
Chite days. Bach a speed of dewelopment is beyond the power of

the various capitalist couniries in the world ¢o overtake, Gread
Britain, with more than 80 years of ixansformsr senufscturing
history, has had an average snmml increede of less than 5.5

percent in recent yeers. The rapid progresc made in our trensformae
industry clearly shows the incomparsble superiority of a sccialist
economy, and it is anticipeted that within the next several years
our transformer output will reach and surpass that of Great Britain,

A Rapid Inoresse of a Variety of Products Basically Satisfying the
Needs of the Nation

From 1949 to 1952, when the national economy was being
restored, planning work was carried out on e series of thrge-phase
100- to S00-kilovolt-ampere intermediste-type distridution
transformers, and technical reforme were mads oh pole-type
distribution transforhers wnder a cépscity of 50 kilovolt-mmperes,
enabling them to be put into mass production. During thet period,
the Shanghai Generator Flant produced & 66-kilovolt, 15,000~
kilovolt-ampere power transformexr, whils the Shenyehg Transformer
Plant manufactured s similar type of product with a voltege of
44 kilovolts and a capacity of 5,000 kilovoit-amperese In 1353,
under the leadership of the Ministry snd Bureau concerned,
transformer production units throughout the ocountry were organized,
and sn over-all plan was mapped out et the Shenyang Transformer
Plant to bring about a unification of the products, eliminating
entirely the past confusion regarding specifications and models,
The products for which a unified plan was made were three-phase
oil-immersed power transformers of a capacity of 10,000 to 20,000
kilovolt-amperes and a maximum voltage of 66 kilovolte. As a
rvesult of eenfomming with advemced Soviet axperience, the
technical and egonemio espacts of these products were sble o
reach the sdvanced lowel, and in the courss of astual operation
thoy proved o De ocrvenient and of emcellemt quality. Vish S$her
assistanos rendared by Joviot axperts amd %he technicel date
furnished by Soviet Russia, the Shemyang Tranaformer Plant in
1953 test-manufactured a 134500-kilovolt-ampere, 110-kilovolt
single~phase threewcoil power tramsformer. This was the beginning
of lazge and higholvege traesforner samfagturing in our
country. Prom 1954 to 1957, development® wewn pade regarding the
design and large-quantity output of a series of laxgs and high-
voltage power transformers of a capacity of 7,500 to 40,500
kilovolt-amperes snd a voltage of 110 kilowelts, satisfying the
nesds of the pover s¥ations in veriocus localities. From then om,
the supply of trensformers under a voltage of 110 kilovolts no
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longer has relie on imports. In 1957 a 154-kilovolt, 40,500«
kilovolt-ampere‘three~phase,three-coil‘powerktranaformer,'the
structural design of which is comparatively more complex, and a
220-kilovolt, 20,000~kilovolt-ampere single phase high voltage
power transformer were also testemanufactured. . These products,
which were designed by Chinese technicians, were among the most
important achievements made in the period of the First Five-Year
plan. : o , S .
In the technicale-reform and revolution campaign which wes
launched in the great-leap~forward year of 1956, remodeiling work
was first carried out on power tgansformers_of the 1,000~ to
5,600~-kilovolt-ampere series. This important technical reform
was sterted by mapping out the production processes in accordance
with our country's conditions, lowering the coil and oil surface
temperature by 5 C, cutting down on the use of copper and iron,
and increasing the efficiency of the products, Past manufacturing
experiences were drawn upon with.a view to improving the structural
design of the products and reducing the consumption of principal
materials. At the same time, a considerable number of transformer
plants test-manufactured 1,000~ to 1,800-kilovolt-ampere transe
formers by using aluminum wire coils, saving a large amount of
copper. The large and high-voltege items which were teste
manufactured that yesr included the 110-kilovolt, 60,000«kilovolte
ampere three-phase three-coil power transformer and the 220~
kilovolt, 40,000«kilovolt-ampere single-phase power transformer,
with developments also being made on such complex products as the
110-kilovolt, 31,500-kilovolt<ampere three-phase three-coil loading
switch transformer and the 40,000-kilovolt-ampere line-series
voltage regulator. In 1959, the 33,500~ and 75,000~kilovolt~ampere
oil-immersed force~airecocled transformers were test-manufactured,
with the 60,000-t0 120,000«kilovolteampere, 220-kilovolt giant
transformers being in the process of test manufacturing. Up to
this point, it is evident that we have already mastered the
technology of designing and menufacturing large power transformers
under a voltage of 220 kilovolts, _ . o

v During the past 10 years tremendous achievements were also
made in the manufacture of special types of transformers for the
metallurgical, chemical, and mining industries. The largest
electric. furnace transformer manufactured reached e capacity of
21,000 kilovolt-emperes, with numerous 320~ to 12,800-kilovolte
ampere transformers for use with mercury rectifiers being
produced and large guantities of 50=- to 320-kilovolt-smpere -
transformers for mining use and 2¢5- to 4-kilovolt-ampere anti-
blast transformers. also being produced. A supply of whole sets
of transformer station installations consisting of 100- to 1,000
kilovolt-ampere poleetype trensformers has now been made available,
and 5,600~kilovolt-smpere, 35-kilovolt transformers for use in
electric locomotives are being formally produced.

v 33 -




Regarding voltage and current mutual inductors for use in &n
electric power system, production in large quantities is being
carried out according to 650 different specifications with voltages
ranging from 0.5 to 220 kilovolts, The output of these products can
nov satisfy the needs of all consumers, and their technical aspects
are being continuously improved. Plastic current mutual inductors
with a voltage of 10 kilovolts and less were testemanufactured in
1358, and 220-kilovolt cable-type current mutual inductors, the
weight of which is 60 percent lighter than their old counterparts,
vere also test-manufactured by means of the "three combined efforts,"
imtual inductors of a voltage of 3, 300-kilovolts are now in the
stage of study and testemanufacturing.

Current reactors of 200 to 3,000 amperes are being produced
in series, and at the same time, aluminum instead of copper cables
are being used in some of these productse

Regarding high-voltage testing equipment, in addition to
14800-ikilovolt impulse voltage generators, 25-kiloampere impulse
current generators, 20«kilovolt anode oscillographg, and two-meter
spherical pole and transient analytiecal instruments, which were
test-manufactured in 1958, 600~kilovolt single-unit power fregquency
testing transformers were also made in early 1959.

In 1959 achievements were made in the test manufacture of
condenser-type bushings of four different specifications -- 110,
154, 220, and 330 kilovolts. The weight of these products is
lighter by one half as compared to the oil bushings.

Standardization and Systematization of Products to Create the

Necessary Conditions for Series Production

Due to the fact that old China's industry was of a semie
colonial nature, the principal characteristics of transformer
production under such conditions were such that although the total
amount of output was small, the various types and different
specifications were complex, and although neither the capacity
was large nor the voltage high, varieties of grades were numerous
with production being carried out by many different methods. This
confusing situation was indeed extremely disadvantageous to the
development of the trancformer industry. Following the liberatioxn,
the adoption of the party pelicy of applying advanced Soviet
scientific and technical experience eliminated various obstructions.
At the All-China Electric Generator Industry Conference, held in
1952, it was decided that & provisional plan be mapped out for the
designing and usage of transformers in accordance with the Soviet
national standard, Based upon this decision, study was subsequently
carried out on the structural design of products of the Moscow
‘ransformer Plant, dividing transformers of different capacities
and voltages into four categories, enabling the products to become
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systemetized. At the same time, the production of three-phase .
products was cerried out to substitute for single-phase ones. All .
this, in the period that followed, not only brought about a
remarkeble improvement in the products' performance capability,
saving a tremendous amount of rew materisl, but also created :
excellent factors. for large~quantity production, satisfying

the increasing demands of the vaerious industries.

As a result of the expanded use of transformers in the
latter part of the First Five-Year Plan period and of the new
demands of consumers, a Chinese standard of transformer development
was drawn up in 1957 and completed in 1958 in accordance with the
conditions within the country, including the climate and natural
resources. The use of this new standard was subsequently tested
in the remodelling work on transformars of the third category,
and also in the new designing work on a number of large-type
products of the fourth category. It yielded satisfactory technical
and economic results. Following this, plans for a high-voltage
testing standard, a mutual inductor standard, and special types
of transformer standards were drafted in accordance with the
demand of consumers and the abundant experiences aoquired in the
1958 techniesl revolution. These development plans show that our
transformer industry has already advanced from copying to self-
de31gninb.

Since 1953, a tremendous amount of routine work haa been
carried out on the standerdization of material specificetions for
the transformer industry. Taking into consideration the materials
to be used in production, and the quality of various types of
materials menufactured domestically, s standard for the consumplion
of materials of various types and specifications was reached.

In doing this, materiel output can be consolidated to a reasonsble
limit, the quality of pro&ucts can be assured, and at the seme time
production can be carried out gradually by using domestically
manufactured materials, Another important achievement in this
connection was the adoption of the metric system for tightening
parts in 1952, which resulted in the full utilization of the -
standard products made by screw plants instead of relying on the
production of the transformer plants themselves. Since 1953,
consolidated planning has been done in connection with transformer
parts and accessories to promote the universality and increase the
output of these products.

~ The electrical specifications of transformers are extremely
complex, yet we are capable of producing large smounts of products
of numerous different specifications. The quantities produced
exceed by far those produced by the transformer plants of the
. various capitalist countries, These great achievements are . -
inseparably connected with our standardization and systematizatlon
of products.




For Strengthening Technological Control and Employing New
Technology to Contimuously Improve the ity of Froducts and

Raise Labor Productivity

The most important factor in production is the technological
process. In order to carry out planned production in a modern
socialist enterprise and to continuously improve the quality of
products and raise the labor productivity, a technological working
procedure must be established and resolutely carried out to provide
guidance for the workers and to orgenize the work methods. The
appropriate arrangement of the production line, the use of machines,
the assurance of operational safety, and the systematic passing
on of parts depend entirely upon the work of strengthening
technological controle In 1953, under the supervision of Soviet
experts and applying Soviet technological experience to the
actual conditions in our plants, work was started on the
establishment of a technological control system. Taking into
consideration various basic requirements, plans for establishing
over-all technological procedures and organizing preparatory work
for the test manufacture of small numbers of products were drawn
up, with different types of technological documents being mapped
out. Due to the great complexity of the work and the broadness
of the fields involved, the technological system was not formally
completed and the confusing situation in production operations
was not totally eliminated until 1956. At that time, instructions
were given by the ministries and bureaus concerned to have the
enterprises reorganized with special emphasis placed on the
elimination of the repair work carried out in the course of
manufacturing, with a view to strengthening and firmly estaolishing
regular production operations and enabling the masses of workere
to resolutely observe the new technological procedures, By 1957
progress had reached the stage where technological documents
became available to the various workshops in accordance with their
fields of production. Numerous technological procedures were
standardized, which advantageously effected the technical level of
new workers. As a result of resolutely carrying out the standard
technological procedures, e€e8ey in the varnish coating of coils,
the vacuum drying of oil~immersed equipment, the painting of
silicon steel sheets, and the electroplating of parts, the quality
of products gradually beceme stabilized, and such problems as the
inferior baking and immersing of coils, the lowering of insulation
resistance, the overconsumption of iron, and the lesking of oil
tanks, were overcome. In the last part of 1959, as a result of
carrying out the instructions of the ministry and bureau concerned
regarding the reorganization of production procedures and the
improvement of the quality of products by adhering to the principle

of unified leadership with the appropriate sharing of responsibilities,
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new technological progress was made, with the result ‘that the
Quality of the transformers produced was remarksbly improved,

The extension of the new technology has brought about _
satisfactory results in production operations. In welding work,
for example, automatic air cutting, as well as automatic and
semlautomatic welding methods, were employed. Also, short arc
welding was extended, spot welding bolts were used, and the
twisting of cooling pipes wes done by means of machines, In the
process of insulating materials, circulating hot sir baking ovens
and the vacuum drying process were used, with cardboard parts
made by presses, silicon steel sheets processed by means of
electric tempering, end painting dome by mechenical equipment.
Combined punching and shearing machines were used in various
other processes, In assembling work, the copper welding method
and. pneumatic tools were used, which resulted not omly in
improvement of ' the quality of products but also in an increase in
labor productivity. The innovations and technological reforms
carried out by the masses are the principal resources for the
improvement of the technological standard. The achievements made
in the technological reforms and revolution of 1958 were especially
splendids In that year the Shenyang Transformer Plant alone )
carried out reforms in the cese of 4,144 items, with 68 different
types of native equipment being created by the workers. Of the
number of reformed items, 2,036 were connected with technological
installations, which finally brought about an increase in labor

productivity of 104 percent as compared with 1957,

Scientific Research Work to Promote the Production Develogmggt

In 1952, when transformer production was carried out mainly
by studying advanced Soviet experience, physicel and chemical
analysis of such principal materials as silicon steel sheets,
transformer oil, and insulating varnish was beguh, Agcording to
the need for a gradual increase in output and the development of
new types of products, the initial step was iaken in 1955 to
strengthen the various testing and research organizations, with
& view to promoting the study of new materials and technological
processes. The achievements made in this connection were
represented by the mastering of the hot processing technology of
silicon steel sheets, followed by the successful test-manufecturing
of silicon aluminum aldoy, phosphorus copper welding rods, and _
low magnet cast iron. In 1956, extensive testing work was carried
out on the silicon steel sheets produced by various countries of
the world, with a systematic study being made on the iron cores of
current mutual inductors, which provided = scientific basis for
our designing work and the expansion of different types of mutual
inductors, At the same time, laboratory tests and practical
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studies were carried out on the mixed changes of various types of
transformer oil, and also on the stability of domestically
manufactured 0il, which eliminated dependence on foreign importe and
paved the way for the use of domestically made oile In 1958,
instructions were given by the ministry and bureau concerned to
the Shenyang Transformer Plant to establish a transformer research
office. During this period, colloidal substances for glass fiber
materials were teste-manufactured, with achievements being made in
the trial use of epoxy-resin, the process of the vacuum drying
and sealing of oil boxes, and preventing iron cores from rusting
while the transformers are being dried, At the same time, error
bridges for voltage and current mutual inductors, coil winding
testers, and hygrometers were also test-manufactured. Production
Progress was made &s a result of the daring efforts exerted by

the masses of workers., v

The rapid development of transformer products toward the
high-voltage categories urgently requivred that scientific research
work be carried out on such categories. In 1957, a highevoltage
testing laboratory was constructed at the Shenyeng Transformer
Plants Within a period of less than 2 years, a series of full
wave and cut-off wave impulse high-voltage tests was carried out
on 35 to 110-kilovolt transformers and a comprehensive impulse
test was made on 220-kilovolt, 40,000-kilovolt-ampere transformers,
the results of which proved that our transformers possess sufficient
lightningeresistant and insulating powers. A careful study =md
test was also made on the insulating structure of transformers of
the 110-kilovolt series, and it was found that a reasonable
insulation allowance existeds These finding created a foundstion
for future remodelling and designing work. At present, tests are
being carried out on the insulating structure of a 336ekilovolt
series of productse. For the purpose of accurately determining
the punctured position of a transformer, an inspection method
for ballistic tests was gequired. Again, for the purpose of
studying the overvoltage transient period of transformers, two
special types of transient analytical instruments -- a gradient
oscillograph and a longe-period scale enalytical instrument --
were test-manufactured, _

The use of a modern cooling method for transformers is a
step toward increasing their cepacity and economizing on the use
of materials in their manufascture, During the greateleap-forward
development in 1958, quite a number of transformer plante carried
~out a study of oil internallyecooled transformers by teste

manufacturing samples. Due to the fact that the work requires a
long period of scientific study and in order to satisfy the needs
for the immediate reform of products, deteiled testing and
study was recently carried out by the transformer resecaroch office
on various types of ofleimmersed force-cooled transformers. This
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vrought sbout fairly good results, which will be felt in the future:
development of extra large transformers,

Powerfui Pfaotioe and Riéh-Exgérience

Dﬁring the ﬁasf decade the adhievements made in our socialish

construction have been magnificient. The rapid progress made in
the development of the transformer industry is one of the many
wonders of our country. In carrying out practical work in
production, especially during the 1958 great-leap-forward develop=-
ment, valusble experiences were acquired.  These experiences,
after being absorbed, summed up, and developed, will create a
firm foundation for the continuous leap-forward development of the
transformer industry.. L o :

1. To rely on perty leadership, to use politics as a
leading element, and to carry out the ideological revolution are
the leading factors in the continuous improvement of our
production technology. v § _

Experience has proven that only continuous revolution can
bring about continucus development, and ideological revolution.is
the foundation for continuous revolution and development. Lacking
the ideologicel revolution is the same as lacking the technological
revolution and other related developments. In 1953, for example,
when the party called for the study of advanced Soviet experience,
a number of technicians were in doubt of the Soviet technological
standards end data and were reluctant to make full utilization
of them., They were unwilling to give up the arbitrary and
fragmentery British and Americen technology, which obstructed the
over=-sll improvement of the technological standards of our
transformer production. However, in 1954, as a result of the
party's appeal for the study of advanced Soviet scientific
technological experience, the masses of technicians, in close
cooperation with the workers, oriticizing the technological view=
points of the various capitalist countries, carried out a
campaign for the study of advanced Soviet experience. During
this period, Soviet technological data and the suggestions of
Soviet experts were resolutely complied with, with the result
that the quality of the transfermers produced was greetly improved,
the number of different types of products was rapidly increased,
and the technological standard of transformers was significantly
raised, In 1958, a3 a result of strengthening the collective
leadership of party committee members and fully mobilizing the
masses in the use of various methods to battle against rightist
ideology, eliminate superstition, and liberate their thinking,
each and every individual, from the leading cadre members to the
workers, carried out his work by adhering to the socialist
principle of exerting vigorous effort and striving to produce
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more, produce rapidly, produce goodw-quality products, and practice
economye. 4 great majority of the technicians also accelerated the
speed of their ideological reform, having given special attention
to overcoming their dogmatic view of technological operations and
their ideas of ignoring the creative power of the masses. 4All this
brought about enormous achievements in the technological reform and
revolution, with constant progress made in production.
2¢ We must resolutely carry out the party policy of

"advancing with both feet" so that achievements can be made in
the course of production development. 'In the various enterprises,
it is felt that special attention must be given to the following:

a. The study of advanced Soviet experience must be
linked to our own individual creations., During the past several
years, our work in designing and manufacturing has been greatly
benefited by Soviet technological aid, By studying advanced
Soviet experience, we have saved a tremendous amount of unmecessary
effort and have been able to find the direct path toward the
development of our technology. Consequently, we believe that in
the future our study should be conscientiously continued. Based
upon the foundations acquired in our study, we should at the
same time exert our efforts to create our own designs in
accordance with the conditions in our country. This is proven by
the example of remodelling the 10 to 5,600-kilovolt-ampere standard
series of transformers in accordance with our technological
requirements, such as those connected with temperature, retaining
the advantageous points of the Soviet model. The result was that,
besides being able to raise the electrical performance capability
of the products, we also saved approximately 15 percent in
material expenditure in their manufacture. Such a method of
study should henceforth be firmly established and continuously
improved. Only by linking the study of Soviet experience to
our creative work can our techrnological standard be raised to a
8till higher degree.

be A display of revolutionary enthusiasm must be made
simultaneously with the steady promotion of scientific study,
and, likewise, the exertion of daring effort with the verification
of the factse Positive support must be given to the reforms
proposed by the masses, even though not all of these reforms may
be extended to productions Thorough scientific research work
must be carried out regarding the technological reform of
important products and series of products before they can be put
into formal manufacture and use. The policy of increasing the
amount and accelerating the speed of production, improving the
quality of products, and practising economy must be used as a
foundation in the test-manufacture of new products, as well as
in the development of new technology. In 1958, for example, in
test-manufacturing an internally cooled transformer, & certain
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amount of basic material was saved, but the over-all loss was great,
the number of working hours spent in the manufacturing process was
in excess of that scheduled, and the operational efficiency of the
product could not be assured. Although a certain amoung of
experience was acquired in the course of the test manufacture, we
are still far from being able to put the product into formal
production, and such a wide gap ¢an only be bridged by carrying
out the necessary research work. All in all, in advancing in
technological development, superssition must be eradicated,
ideology must be liberated, facts must be verified, and the truth
of science must be respected, The lofty idesl of communism is
primerily to recognize and aim for objective standards: In
solving each ane every scientific and technological problem,
satisfactory results can finally be attained through perseverance,
the exertion of painstaking efforts, and the carrying out of
repeated tests, Chairmen Mao has instructed us that in strategy
we must freat difficulties with contempt, and in tactics, with
esteems Since there are daring efforts, there must be a spirit of
scientific study. This is the reflection of the objective
development standard and is also the principle which we should
follow in the course of our work. '

¢s Long-range technological development should be
carried out together with the present production reforme In this
connection, we must have longerange objectives as well as shorte
period operational plans, ajming at the technological reform of
key production problems. In 1955 technological reform plans were
mapped out, and in 1956 and 1957 procedures for the reform of
enterprises were drawn upe. In these plans and procedures,
technological ingpections and operations were strengthened,
which exerted an enormous efféct upon the employment of new
technology and the establishment of normal and modern production
procedures. In the beginning of 1958 and 1959, plans for over-
taking the technological progress of Great Britsin and for
developing the technological revolution within the country were
also made. On this basis, along with the production work that was
being carried out, quarterly and monthly technological arrangee
ments in each and every department were made for carrying out
short-term plans to assure the developments of the long-range
objectives. Also, at the same time, the masses were called upon
to study and solve every technological problem arising from the
various stages of their production work. By doing this, the
technological reform and development work will have the basic
support of the masses. Long-range technological development
plans provide clear and definite objectives for technological
reform and revolution, enabling each and every individual to
ambitiously work for these objectivess Shorteterm plans call
for everyone to exert the utmost effort in every phase of work, - -
so that production work can be efficiently carried out.
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de Mgjor technological reforms should be carried out
simultaneously with general technological improvements; and
special technological studies, with the technological reforms
Proposed by the masses. Apart from calling upon the masses to
study the major problems arising from technological development,
technical personnel should also be organized to carry out a
Systematic study of such problems, This is one of the leading
factors in the development of technologieal work; it should be
of a long-range nature and exert a tremendous effect upon
economic achievements. In the reform of the designing work on a
series of products and the testemanufacturing preparation of new
"heavy, large, refined, and superior" products, comprehensive
research and testing work must be carried out. At the same time,
adequate attention must be given to every phase of production,
because even a minor degree of improvement can result in greater
production efficiency. Technology develops from a lower degree to
a higher degree, from simplicity to complexity, and from veriation
in quantity fto change in quality. Only by calling upon the masses
to ceaselessly exert their efforts can over-all achievements be
made in technological reform and revolution.

e+ The control exercised by the masses must be linked
with the conirol exercised by the agency supervising a specialized
field of worke While fully depending upon the masses, the work
of a unified leadership must be strengtheneds The working method
of "perticipation by two elements and cooperation between three,"
vhich was created in the 1958 great-leap-forward development,
should be secured end its use expanded. Designing and production
plaus should use the "cooperation between three" method, but
practical work must be carried out under unified leadership
with appropriate responsibilities shared by the respective
departments concernede The reform of blueprints for productior,
for example, cannot possibly be accomplished by a single
production unit, but must be put under unified control. Key
technological procedures must also be put under unifieé control,
but the general types of operational processes can be directly assigned
to the various workshops. Major and long-range scientific research
work must be put under unified controls In every production unit,
such as a workshop, cooperation among the masses should be
organized to carry out the work of technological reforms. The
achievements made in this connection should be summed up and
propagated by the agencies specialized in a particular field of
work,

3¢ In the course of carrying out technological reform and

revolution and accelerating the development of production and
technology, constant research and study must be cerried out on
various production characteristics, with absolute understanding
of the direction of development and the overcoming of various key
problers,




The ‘characteristics of transformer production are such that
the types end specificetions of products are varied, but the structuree
of a series of products are unified and their psrts oan be more
universally used. Products are of the large, medium, end smell types,

- the large type of products being produced individuelly and the small

ones in series. The quality of the products gust be superior, since
an operational defect can affect the power supply of an entire
locality. The percentage of the use of nonstandard equipment in
production, such as in machining, electriocal and electrochemicel
work, and heat treatment, is high, and the different types of
materials, including metal and nonmetal, are numerous, t‘onsseqneni'l;y,
in carrying out the technologicel reform and revolution, the
following should be observed:

8. The policy of increasing the amount and sneed of pro-

‘duction, improving the quality of products, and practising economy

must be followed. The structure of products should be continuousiy
studied and reformed. -

bs New types of products should be created, enabling them
to be developed according to the “heavy, large, refined, and superior"
levels, "“Heavy" indicates bigh voltage, such as 220, 330, and 500
kilovolts, and "large" means large capacity; such as 120,000 to
240,000 kilovolt~amperes or more. High-voltage and large-cape.city
pover transformers are presently urgently needed in our country fox
the construction of large power systems. "Refined" refers to the
fineness of produots light in weight and small in size, entailing
less consumption of materials and lower cost. "Superior" refers to

the employment of new technology and production processes in the
manufacture of new types of products that will surpass the inter-
national standard,

¢e The quality of products is to be improved and assured,
with the production of good=quality products to be incressed.

de The work of technological reform should be aimed at the
standardization and systematization of products, parts, and accessovies.

e¢e Advanced technologicel methods should be employed to
improve the equipment so that labor productivity can be continuously
raised, Such major processes as riveting and fitting and finishing
work on insulating perts, vwhich are presently being done by hand,
should be gradually mechanized. Tools and native equipment should
be created so that production can eventually become totally
mechanized,

f. Beventy to eighty percent of the cost of transformex
production is for material consumption; therefore economizing on
the use of materials is a factor which cannot be overlooked.

4. The continuous improvement of the educational and
technological level of the masses is an important factor for
speeding up production development,
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Progress in production technology is the result of everyone's
oontinuous comprehension and mastering of production procedures,
Therefore every worker should raise his technological and cultural
level by continuously attending "night schools of technology' and
“"lectures on technological problems" and by partieipating in the
"cooperation~between-the-three=-clements" and "displayeof-technological-
skill study groups," which have been so effective in the pests UThe
cultural and technological revolutions must be closely linked end
ve must help ene another in the process of development. The
technological revolution demands improvement of the workers! cultural.
standard, Study can develop their wisdom end faculty of understand-
ing and can also speed up the process of technological revolutio.i-

Ir the course of a great-leap-forward production development, the
technological reform and revolution must be carried out together

with the culiural revolution. Only through this can the work of ih=
technological reform and revolution be improved and production developed.

The rapid progress in the development of the transformer .
industry during the past 10 years clearly proves the incomparable
superiority of the socialist system and the accuracy of the party
policy in regard to socialist economic construction. At present,
our technological level in production is still unable to meet the
needs for the development of our national economy. ‘le must bear in
mind the spirit displeyed at the Zighth Session of the Eignth .
Central Committee Plenary Meeting, adhering to the main party policy.
continuously opposing the rightists, exerting our vigorous effortc,
and embarking on a campaign to inorease production, practise econumy,
and strive for the completion of the 1959 production plan shead o1
schedule, the fulfillment of the Second FiveeYesr Plan within a
veriod of 2 years, and the overisking of Great Britain in approximaisely
10 yesars, v

- 44 -




v. 'IEN Y?ARS OF ‘I‘HE BOILER AWD STEAIV' TURBINE INDUSTRY

Tien-ghi Fung-yeh, . " © Yang Chin-shen,
Peiping, No. 20, 25 October 1959,  Deputy Director,

Pages 4-9 ~ Steam Turbine and Boiler
' o " Research Institute

During the past 10 years, the course taken by our boiler aad
steam turbine manufacturing industry has been & victorious course
magnificiently 1it by Marxism and Mao Tse-tung's ideology. In this
period of 10 years, the unprecedented devélopment made by the indnetry
in ohanging its previous backward lsvel clearly shows the incormpar-
able superiority of the soocialist system. The brilliant achievements
made are the results of the resolute following of the party's
principal policies, the strengthening of party leadership, the
carrying out of mass movements and the technological revolution, ari
the enthusiasm and crestive power digplayed by the masses of workexs
of the industry. These achievements are also inseparably connected
with the unselfish eid g.lven us by Soviet Russia and other goocialist
countries, N .

The Inheritance frog Old Ghina.

In old semifeudal and semicolonial Oh:lna, ruled by reaotion~
aries and plundered by imperialists, our heavy industry ocould not
possibly be developeds At that time, the boller and steam turbine
menufacturing industry had only a number of manually-operated '
workshops repairing, manufaoturing, and oopying smalletype steem ~mi
marine boilers. In 1949, when the Chinese People's Republic was
established, the total number of small boilers produced in the”
entire country was approximately 200, with a total evaporating
capacity of not more than 250 tone/hour, There were only one to
two thousand techniciene and workers. In regard to steam turbines,
not even a repsir shop existed, Damaged parts had to be replaced
by imports from foreign countries, This was characteristic of the
beckward level of old China's boiler and steam turbine manufaciurinz
industry. Old China was incapeble of producing power station faciliiizs,
" "All the boilers and stesm’ ‘turbines installed at that ime at’ ‘the powar
plants, which had a total capacity of not more than 1,300,000
kilowatts, vere 1mported from Japan, Great Britain, the U, S.A.,
a.nd Germany :
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Restoration of Production and Positive Reorganization

Immediately after the establishment of New China, a great
number of boiler workers were organized under the leadership of the
pertys Cooperative plants were established, abolishing the old
feudal system within plants and libereting the masses from
oppression and the derivation of political and economic rights.
Production efficiency at that time was greatly raised, and the
workers, exerting vigorous effort and applying their rich experienrce,
created a large quantity of simple tools and designed and
manufagtured & great number of boilers. Although most of the work
was carried out by hand, the quality of the products was comparable
with those made by machine, In the twisting of pipes and riveting
worky they were able to reach the standard of work done by mechanical
means, .

The second step was to carry out the reform of the runedown
plants left over from old China, turning them into plants suitable
for the manufacture of boilers and the repair of steam turbines,

In Aneshen and Chinechou in Northeast China, for example, old
fermeimplement and nail plants were converted into boiler assembly

and repair plants subsequent to the liberations Also, in Shanghai,

the Shanghai Boiler Plant and the Shanghai Steam Turbine Plant were
organized to undertake the task of repairing a 15,000-kilowatt steam
turbine in 1950, gradually mastering the technology of manufacturing
boilers and steam turbines and laying the foundation for the cantinu~us
production of these products in the future,

During the period of the restoration of our national economy,
plans for the construction of the boiler and steam turbine manu-
facturing industry were mapped out by the party. As early as 1950
and 1952, Soviet experts were engaged to 2id in the inspection of
the construction site of the Harbin Boiler Plant and Steam Turbin-
Plant, In the construction work that followed, Soviet aid was also
rendered. In 1952, with the aid of Czechoslovakia, the Pfuechiang
Machine Works and the T'ungeyung Machine Works in Shanghai were
converted into the present Shanghai Boiler Plant and Shanghai Steam
Turbine Plant, respectively.

The establishment of the two boiler and steam turbine
production centers in Harbin and Shanghai was one of the imporiant
measures taken by the party in the development of our motive power
industrye A4s a result of applying advanced Soviet and Czechoslovakiamn
experience and utilizing some of the foundations of the old plants,
and vith the support of the entire country, some 100 plants were
organized for the production of whole sets of boilers and steem
turbineses The testemanufacture of samples was quickly carried out,
followed by production in series and the training of technical worlers
and cadres by the thousands, furmnishing effeetive aid to many an
enterprise.




A8 & result of the eminent leadership of the party and the
enthusiasm displayed by the workers, the 1952 output of boilers wes
ghtimes that of 1949, surpessing the highest productive year in old

ina. '

During the period of the First Five-Year Plan, our boiler
and steam turbine manufacturing industry underwent & basic change.
Within this short period, it was developed from repair and
assembling to individual manufacturing, from copying to individual
designing and menufacturing, and from test-manufacturing to
production in series, o ‘ ‘

From Repair and Assembling to Individual Mamifacturing

In 1952, with the technical assistance rendered by -
Czechoslovakia, the decision was made by the perty to utilize the
already-existing foundetions in Shanghai to carry out the test-
menufacture of our first boiler and steam turbine at the earliest
possible moment. At that time, different opinions existed as to
what type and model of boiler and steam turbine should be test-
manufactured. Some comrades thought that since we were lacking
experience in the menufacture of power station boilers end steam
turbines, we should begin with the small type, which was between
the capacity of 1,000 and 2,000 kilowatts. However, others
believed that since technical assistance was available, we should
start with the comparatively larger type so that we would be able
to quickly master the manufacturing technology, creating the
conditions for the future production of still larger type products.
After careful study, the party finally supported the latter
opinion, deciding to commence test-mamufacturing products of a
capacity of 6,000 kilowatts. ‘

At that time, the two plants in Shanghai were reconstructed
with the aid of Czechoslovakia. The plan for starting the test-
manufacturing of 6,000-kilowatt products won the full support of
the Czechoslovakian government, which at the same time rendered
us every possible assistance. In 1953, technological data on the
manufacture of medium-pressure 6,000-kilowatt steam turbines,
boilers of 40 tons/hour, and suxiliary equipment were furnished.
Experts and technicians were dispatched to supervise the process
of cold machining, welding, heat treatment, technological and
product design, plant design, and the instellation, test operation,
and inspection of machines. At the same time, parts of such
materials as steel alloy, large forged parts, speed regulators, and
high pressure valves, which we were still unable to produce, were
supplied, Displaying their unyielding spirit, utilizing all ways
and means, and with the strong support of the party and government
and the supervision of the Czechoslovakian experts, the workers
of the Shanghai Steam Turbine Plaent and the Boiler Piant were able
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to overcome the various difficulties caused by the backwardness of
our technical installations, the lack of special equipment, the
weakness of our technological power, and the incapebility of
mastering numerous new and special technical operations such as
the casting of tube plates and coal economizers and the welding
of steel alloy. Finally, in the second quarter of 1955, the teste
manufacturing work on our first 6,000-kilowatt steam turbine set
wa@ completed. With the oclose cooperation of five industrial
departments and 122 different enterprises, this steam turbine set,
which was mede by Chinese workers, waes installed in the Hualenan
Power Plant. After this, our boiler and steam turbine manufecturing
industry advanced from repair and assembl;ng to individual
mapufacturing. :

Dstablishuent of the @o La.rge. &gdgctigg ngtggs at Hgbin and
Shanghad L : R

After the beginning of the First Five-Year Plan, constructioz
work was speeded up at the Harbin and Shanghai boiler and steam
turbine production centers.. For the purpose of assisting in the
design of the Harbin Boiler Plant end Steam Turbine Flant, a
chief designer was dispetched from Soviet Russia to gather data
and supervise the task., In the course of the work, advanced
technology was used, This techaology included the vertiOal-type ’
slag welding of boiiers and the pattern rolling of turbine blades.
Apart from assisting in the designing work, Soviet Russia also
furnished us sets of bdblueprints for the manufacture of various
types of products, accepted some 100 of our trainees, snd supplie’
us numercus modern apecial equipment, such as four-barrel plate
tolling machines, large hydraulic presses, large tube~bending
machines, and large beatere, Within a period of several years,
it continned sending seversl tenc of expexts to supervise us ia
mastering production technologye 4As & resulé of the alleout
support given to us by Soviet Russia anc the efforte made by
our workers, these two large plants were completed end put in
operation more than 2 years ahead of schedula. The speed of the
construction work was extreordinary, which fully manifested tho
great determination of the Chinese working class and the deep
friendship betweer us and Soviet Russia.

i $u $0 o ciion in S
Vith the success made in the test-manufacture of our first

6,000-kilowatt steam turbine generator set and the establishment
of the Herbin end Shenghai production centers, our designing end
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menufacturing capability in regard to boilers and steam turbines
vwes rapidly improved. The Shanghai Steam Turbine Plant, while
testemanufacturing & medium-pressure 6,000-kilowatt steam turbine,
carried out the designing work on & medium-pressure 12,000~
kilowatt steam turbine under the supervision of Czechoslovakian
expertse Even before the plant was put into production the Herbin
Steem Turbine Plant carried out the designing work on & 50,000~
kilowatt steam turbine in accordance with Soviet blueprints. As
to the manufacture of boilers, due to the fact that there were
variations in the use of different types of coal, the majority

of the products were caloulated and adjusted to a certain degree
in accordance with our existing conditions. The work done in
this respect ensbled us to train a group of cadre designers,
givirg & tremendous amount of encouragement to all the designing
workers in our country and the workers in the entire boiler and
steam turbine manufacturing indusiry, and enabling them to
realize that it was not beyond their power to carry out the
designing work connected with such complex products.

Following the test-manufacture of our first generator set
comprised of a 6,000-kilowatt steam turbine and a boiler of a
capacity of 40-tons/hour in 1955, & total of six similar sets
was manufactured in that year. Subsequent to this, 2,500~ znd
12,000-kilowatt steem turbines were produced at the Shanghai
Steam Turbine Plant; 20-ton/hour medium-pressure boilers were
menufactured at the Shanghai Boiler Plent, end 35-ton/hour and
75~ton/hour medium-pressure boilers were made at the Harbin
Boiler Plant. In 1956 and 1957, generator sets of a total
capacity of one hundred and several tens of thousands of
kilowatts were produced annually for our power stations.

The Splendor of Our Partv Principle

In 1958, under the magnificence of our party's secialist
construction policy of increasing and speeding up production,
improving the quality of products, and practising economy, 2
large-3cale mass movement unprecedented in history was launched
and an over-all great-leap-forward development of our agriculture
and industry was initiated. Along with the enthusiasm displayed
in the establishment of the commune system and the all-out steel-
refining campeign, production in the boiler and steam turbine
manufacturing industry was also carried out with high spirits,

At the same time, as a result of the movement aimed at the
industrialization of every province and city throughout the country,
progress in industry was made with much greater speed.

In 1958, the amount of basic construction work carried out
in the two production centers at Harbin and Shanghai was doubled,
with the speed of building new plants accelerated. The first
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stage of construction work at the Wuhan Boiler Plant was completed
in September 1959, 3 months ahead of schedules The Wuhan Steam
Turbine Plant is presently under large-scale construction. At
the Peiping Steam Turbine Generator Plant, the construotion work
on vhich was started in the middle of June 1958, plant buildings
covering a total area of several tens of thousands of square meters
were completed at the end of November of the same year. Apart from
the old plants, new construction and reconstruction work on a
number of large, intermediate, and small steam turbine and boiler
plante is presently being carried out. After completion, owr
steam turbine and noiler menufacturing industry will have a
much more splendid appearance.

In the great-leap~forward year of 1958, the Harbin 3011er
Plant completed a 230-ton/hour, 100-atmosphere~pressure boiler.
Subsequent to this, the Harbin Steam Turbine Plant produced two
25,000=kilowatt 90-atmosphere~pressure steam turbines, The
completion of this large and high-pressure equipment showed that
our steam turbine and boiler manufacturing technology had advanced
& step forward, having advenced from mastering the production of
medium-pressure to high-temperature and high-pressure products.
In the seme year, the Shanghai Steam Turbine Plant, acting in
accordance with our existing supply of materials, designed and
menufactured & 1,500-kilowatt lcwepressure and a 25,000-kilowatt
medium-pressure steam turbine. The Shanghai Boiler Plent also
produced a 55-ton/hour gingle-steamedrum mediun-pressure boiler
and a 65~-ton/hour medium pressure boiler equipped with a coale
bufiing machines In this second greateleap-forward development
Jear of 1959, the Harbin Boiler Flant, in accordance with its own
design, manufactured a 120~ton/hour and a 240~ton/hour boiler.
The Harbin Steam Turbine Plant, using Soviet blueprints as a
reference, manufactured a 50,000«kilowatt high-pressure steam
turbine; and, copying Soviet blueprints, test-manufactured a
25,000-kiiowatt double steam drawing steam turbine. At present,
the workers of these four leading plants are vigorously exerting
their efforts, utilizing all weys and means, and menifesting
their wisdom in the oreation of more and newer-type products.

Apart from the above-mentioned four leading plants, aeveraa.
sens of other plants, including the Wuhan Boiler Plant, Wuhan
Steam Turbine Plant, Peiping Boiler Plant, and Peiping Steam
Turbine Generator Plant, and numerous machineemanufacturing
plants, such as the Chungking Machine Works and the Dairen
Shipyard, are undertaking the task of test-mamxfacturin.g boilers
and steam turbines., These plants, after applying the experience
of the old plants, quickly reorganized their production. Some of
them are presently carrying out test-manmufacturing work, while
the tesi-manufactured products of othors are now being put into
formal operation. In April 1959, the Wuhan Boiler Plant completed
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the test-manufacture of a 35-ton/hour medium-pressure boiler.
Other plants, after engaging in close cooperation, produced
1,500-kilowatt steam turbines and Y0-ton/hour low-pressure boilers,

In the course of the great-leap~forward development, the
thinking of the Chinese boiler and steam turbine workers was fully
liberated. In striving to overtake Great Britain ahead of
schedule, in the mamufacturing technology of power station boilers
and steam turbines they hcve manifested great wisdom as a result
of applying advanced Soviet experience. Also, great progress
has been made in the design and mamufacture of similar types of
products, such as gas turbines, turbine-compressors, marine
engines, and high-efficiency small-type steam engines.

Regarding gas turbines, the Office of Dynamics of the
hAcademy of Sciences hag designed a small radial-flow gas turbine
for the T5-hoursepower free~piston air compressor. Through the
joint efforts of the former Shanghai Research Institute of
Dynamics, the Shanghai Chiao~t'ung University, the Shenghai
Diesel ingine Plant, and the Shanghai Steam Turbine Plant, an
axial=flow gas turbine for the 120ehoursepower free-piston air
compressor was designed and manufactured. The test operation of
these two types of gas turbines has already been carried out.
Also, in accordance with Soviet technological data, a total of
12 agencies, including the Office of Dynamics, jointly designed
a 900~hoursepower gas turbine. At present, several agencies
are carrying ocut in close cooperation designing and test-
msnufacturing work on a 300- and a 1,500-horsepower gas turbine,
and also on one to fit the 1,000-kilowatt power generators

Regerding the set-type gas turbine, amendment of the
design has been carried out by the Steam Turbine and Boiler
Research Institute in accordance with Soviet technological data
and the steel-supply conditions in our country. At present, this
type of turbine is being test-manufactured at the Shanghai Steam
Turbine Plant. A series of research projects on several
admendments is also being carried out.

On account of the great demand of the metallurgical and
chemical industries, turbine compressors have now become one of
the most important types of machines., Also, due to the fact
that gas turbines require highly efficient turbine-compressors
to supply air, the latter have become an inseparable component
of the former. The Shanghai Steam Turbine Plant has already
test-manufactured and produced 25,000-cubic-meter/hour turbine ,
compressors and a series of blowers for blast furnaces and coking
furnaces. At present, testing platforms for air compressors are
being built at several plants. _

Although the production of smalletype engines has been
carried out in our country for quite a considerable length of
time, their structure and material supply still do not meet the
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the increasing needs of our agriculture and industry. Consequently,
new designs have been created by several of the agencies, The
production of the teton/hour angle tubular type boiler designed

by the Steam Turbine and Boiler Institute, for example, requires

2 tons of metale A test made on this type of boiler gave
satisfactory results. In the production of steam engines, numerous
improvementis have also been made, The 100=hoursepower steam

engine made by the Shanghai Chieneshih Machine Works, for example,
can be increased to 130 to 150 horsepower after improvements are
mades ’ :

Flyingeleap Development in Science and Technology

During the past 10 years, unprecedented scientific and
technological developments were made in our boiler and steam
turbine technology,

In production operations, we carried out repair end assembly
work mainly by hand 10 years ago, but now we have mastered the
most advanced technology, such as the use of a 1,500=ton hydraulic
press for the manufacture of the top of a boiler steam drum, the
adoption of the slag welding method, end the employment of
pneunmatic tools for the cutting of steel plates, In the manufacture
of steel turbines, we are now capable of machining turbine blsades
of a precision of several hundrédths of a millimeter, casting
guard plates of a precision of several tenths of a millimeter,
welding steel alloy valves and steam chambers, carrying out the
heat treatment of laxrge shafts several meters in length, and
producing precision cast and drawn turbine blades, We have also
begun mastering numerous other technological operations. In the
design of products, nothing was done 10 years agoe Although a
certain number of small boilers were manufactured, they were all
copied from other models. Along with the manufacturing of largee
type steam turbines and boilers by copying in the period of the
First FiveeYear Plan, designing work on tnese products was also
launcheds Some of those new producis which were desgigned have
ailready been produceds Due to the fact that these designs were
made for the use of our domestically-produced steel materials and
in accordance with our fuelesupply conditions and the technical
facilities at the various plants, in the future they will be used
in the manufacture of our main standard types of productse 4Lt
present, designing work is being carried out on a 100,000«kilowatt
highepressure steam turbine and a 410-ton/hour boiler, preparations
for the testemanufacture of these equipment having been madee

The supply of raw materials is one of the key factors
determining whether our boiler and steam turbine industry can be
rapidly developed. These materials include steel plates for the
manufacture of boilers (especially thick steel plates for steam

- 52




drums), various types of structural steel materials, seamless steel
tubes, copper tubes, steel alloy (especially high-intensity and
high-temperature~resistant steel allow), spring steel and forged
blanks for the manufacture of the main shafts and blades of steam
turbines. As a result of the speedy development of the materiale
mamufacturing industry during the past several years and especially
in. 1958, apart from a small number of metal elements. and extremely
large types of steel materials, the majority of the material supply
has been sufficient. This has created numerous advantages for the
continuous development of our boiler and steam turbine manufacturing
industry.

The supply of auxiliary machines and instruments is also
one of the decisive factors in the development of the boiler and
steam turbine industrye. In the past several years a certain
amount of instruments still had to be imported, but now the
supply is gradually becoming sufficients Plents intended solely
for the manufacture of thermological instruments and auxiliaxy
machines, and research instituies have been established one after
another, which has resulted in giving greater assurance to the
development of the boiler and steam turbine manufecturing industry.

To initiate scientific research work; to widely pursue
study in laboratories and in semiindustrial testing stations; to
design, manuflacture, and master tne first series of testemanu-
factured products; to extend the use of various types of eguipment
which have been successfully tested; to summarize and propegate the
experience of the masses in the course of their production work -~
these are the correct methods of assuring the technological improve-
ment and the continuous great-leap=forward development of the
boiler and steam turbine menufacturing industry. Since the mappirg
out of a 12-year scientific developmert plan by the party in 195J,
the Chinese Academy of Sciences, together with various higher
educational institutions and plants, has positively carried out
work in accordance with the policy of the Central Committee of
the Communist Party of China of closely incorporating scientific
research with production work. At that time, the First Ministry
of Machine Building decided to establish an institute of dynamics,
the study of boilers and steam turbines being one of its main
projects. In 1958, due to the changed conditions, a decision was
made by the Ministry to create the independent Steam Turbine and
Boiler Research Institute. . :

Since 1956, scientific research projects on boilers and steanm
turbines have been coordinated and organized yearly. As regards
major products and technological problems, organized discussions
were carried out and plans drawn upe. Numerous problems were
solved through the joint effort of several agencies. The Steem
Turbine and Boiler Research Institute, for example, in close
cooperation with Chekiang University, built a "whirlwind" boiler
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testing platform, having acquired a large quantity of testing data.
The Steam Turbine and Boiler Research Institute and the Shanghai
Boiler Plant jointly designed a 65-ton/hour coal-buffing machine
type chain boiler, several of which have already been put into
operations The Harbin Steam Turbine Plant and the Harbin Industrial
University are presently carrying out model testing of water pumps
in an effort to obtain the necessary data for the design of largee
type water pumps. The Chiao-t'ung University, Tsinghua University,
and the Technological Improvement Bureau of the Ministry for the
Hydroelectric Power Industry are also individually cooperating with
the various plants concerned in carrying out the study of numerous
other subjects, :

thile the great-leap-forward movement was in progress, &
great number of agencies strengthened their scientific research
vwork on boilers and steam turbines., In order to solve certain
complex technological problems, many testing platforms were built.
The Steam Turbine and Boaler Research Institute, the Harbin Steanm
Turbine Plant, and the Office of Dynamics of the Academy of Seciences
are now carrying out scientific reseerch work on steam and gas
turbines, successful results having been obtained on air motive
power, intensity and vibration, regulating, and the combustion
of gas turbines, The Steam Turbine and Boiler Research Institute
is also engaging in study on boilers. 4it present, study is being
made on "whirlwind" boilers, direct-flow boilers, water treatmeni,
boiler automatic control, and the parting of steam and water within
boilerse Test platforms for directeflow boilers, "whirlwind"
boilers, water treatment, and the parting of steam from water are
being installeds For the purpose of acquiring high-temperature and
higheintensity steel alloy materials suitable in relation to the
conditions in our country, preparations are being made by the
Steam Turbine and Boiler Research Institute, the Technological
Institute, and the Materials Research Institute for the construce
tion of a large testing and research center.

The Strugele to Overtake Great Britain Within 10 Years

In order to enact a reasonable longerange plan and to have
a sufficient scientific basis for the selection of new models and
structures for new equipment, we must carry out a technological
and economic study pertaining to the manufacture of boilers and
Steam and gas turbines,

Large and high parametric type boilers are the aim of all
industrial countries in the world., We must give special attention
to tnis, Research and test-manufacturing work on direct-flow
boilers and boilers that use natural gas and are equipped with
liguid slag discharging installations should be carried out at
the earliest date.
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The object of the technological reform of our boiler and
steam turbine production within the next several years is to strive
for self-sufficiency regarding materisl supply; to simultaneously
develop large, medium, and small products; and to correctly and
resolutely carry out the party policy of "advamecing with both feet."
Due to the present inadeyuate supply of steel alloy, the production
work within this period is to be mainly carried out on medium~ .
temperature end medium~-pressure generator sets, with high-
temperature and high-pressure sets to be developed at the same.
time., Although the efficiency of medium-pressure sets is
comparatively lower, a tremendous amount of sieel alloy can be
saved, which meens that the manufacture of boilers and steam
turbines can be carried cut with high speed without being
jeopardized by the shortage of materiel. According io the findings
of a comprehensive technological and economic enalysis,; the
menufacture of mediumepressure sets of a capacity of 25,000
kilowatts or less is considered economically sound. The use of
medium pressure in some of the 50,000~kilowatt sets is presently
still necessarye As to those of a capacity of 100,000 kilowatts
or more, development should hereafter be aimed at the high
parametric brackets in striving to reach the international level
within a short period of time. By doing this, we shall be able
to assure a high speed of development on the one hand, and to
master complex technology on the other. Regarding the capacity of
generator sets, we should not only produce large and medium types,
we should also manufacture the small type in large gquantities.

In designing emall-type generator sets, the structure should be
made a8 simple as possible with less consumption of steel alloy so
that they may be conveniently manufactured. At present 1,500~
kilowatt, 3,000-rpm steam turbines equivped with a carbon steel
shaft but without a gear box are being test-manufactured and are soon
to be inspected. A 3,000-kilowatt steam turbine to be made up of
forged carbon steel parts and not equipped with a gear box has
been designed. The manufecture of these sets will be mastered vy
many medium and small enterprises which, after fully manifesting
their potentialities, will become an important part of our steam
turbine and boiler manufacturing industry.

Along with the continuous development of boilers and steam
turbines for use by power plants, and in order to satisfy the needs
by the various branches of our national economy, production,
research, and testing work should also be carried out on boilers,
steam turbines, gas turbines, and various types of turbine machines
(turbine compressors and turbine blowers) for other industrial uses.

Gas turbines have already been used in mobile power plants
and natural ges power plants and also as @ source of motive power
in boats and vessels, Therefore, regardless of the standpoint of
national defense or civil usage, scientific research work on this




type of equipment should be carried out with the greatest concern
and without delay,

Turdbine ¢ompressors are indispensable to many industrial
departments and are a major component in the installation of gas
turbines, Consequently, samilar attention should be given to this
item,

The policy of carrying out the simultaneous development of
large, medium, and small enterprises and combining modern and
native methods in production is an important means of assuring
the speedy development of the boiler and steam turbine manufacturirg
industry. Therefore the creation of smali standard-type motive
power facilities which can save both materials and fuel ic oue of
our current tasks which must be executed with the utmost urgency.

To understand correctly and in time the production problers
arising in the course of adjustments and operations is an importaat
step toward the futwre improvement of the guality of products,
Consaquently, a great amount of adjusting and industrial testing
work on Yoilers and steam turbine sets should be carried out.

In regard to heat-resistant and high-intensity steel alloy,
refining work has already been carried out in accordance with
certain chemical formulas. However, a series of research projects
has yet to be carried out to determine and crease new types of
siteel that can be made within the limits of our domestic material
resources, and also to determine the nature of these materials
under different conditions, especially tueir intensity and
deterioration under conditions of a period of prolonged high
temperature, If this delicate research work is not immediately
carried out, we shall be unable to solve the problem of
manufacturing high parametric turbine sets within a short period
of tine.

Boilers and steam turbines are types of equipment which
directly serve the electric power, communication, and transportatir..
agencies. The continuous development of their production tech-
nology requires the cooperation of varicus industrisl agencies,

It requires a supply of fuel by various enterprises of the
Ministries of Petroleum and Coal Industry, raw materials produced
by the plants of the Ministry of Metallurgy and other ministries,
and auxiliary machines, instruments, parts, and accessories made
by several hundred machine and electrical machine works. Therefor..
all these agencies, plants, and enterprises should carry out their
production in accordance with a comprehensive plan and appropriate
coopdination, In secientific research work, there should be mutual
agsistance and development. Only by doing this can a high-speed
development of the boiler and steam turbine mamufacturing industry
be assured,

Although in the period of the great~leap-forwarc movemens
a nuuber of newly-estaplished medium and small bhoiler and steam
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turbine plants mastered the manufacturing technology of new products,
there are still some which are still in the process of learning such
technology. Consequently, work on exdhange of experience,
technological organizations, and on determining the quality of
products is presently extremely important and must be carried out

to the fullest extent.

In this past brilliant decade, the eminent leadership of

the party and Chairman Mao has guided us from one victory o
another. The energetic masses of workers of the boiler and steam
turbine industry bave in the past and are now carrying out their
creative work with the utmost concern. The advanced experiences

of Soviet Russia, Czechoslovekis, and other socialist countries

have provided a pattern in our learning. Along with the
magnificent progress of our party's socialiste cmnstruction policy,
greater and more splendid achievements are anticipated., It as
firmly believed that within the 10 years to come, our technological
level will reach and surpase that of Great Britain. '
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VI. TECHNICAL ACHIEVEM:NTS OF THE CHEMICAL AND
EIECTRICAL BATTERY-3OURCE INDUSTRY

Tienwchi HKungeyeh . Plan Fu-jung,
Peiping, io. 20, 25 October 1959, Deputy Director and
Pages 10-12 : concurrently Chief

angineer, Chemical

-and Electrical Batte1r s~
Source Research
Institute

1s Prior to the year 1949, when the country was liberated,
our chemical and electrical batteryesource industry had slready
had a history of 30 to 40 years. The production of dry cells and
storege batteries was first carried out in 1911 and 1921
respectivelys However, under the oppression of the reactionary
regine in those days, plus the competition of the foreign
products which poured into the country, the technical progress of
the industry was extremely slow. Production faecilities were
simple and inferior, and much work had to be done by hand. The
output was low, the types of products were scare, and the quality
was poors The rawe.material supply had to rely on imports.

Following the establishment of the Chinese Peoplet!s Republic
and urder the leadership of the party, the chemical and electrical
battery~-source industry, like all other industries, underwent a
considerable amount of progress. As early as 1951, the total
output already exceeded that of the highest productive year prior
to the liberation. In the great-leap-forward year of 1956,
brilliant achievements were againh made. The total ousput in that
year was 837,000 storage batteries, equivalent to 404,500 kilovols.
amperes hour, and 100,000,000 dry cells, which, compared with the
highest productive year prior to the liberation, represented an
increase of 48 times in storage~battery production and 12 times
in dry-cell productione Compared witn 1349, there was a growth of
65¢3 times in the former and 28 times in the latter. The total
output of the entire chemical and electrical baittery-source
industry in 1958 was 34 times that of 1949, which represented
an average annual increase of 48 percent, with a 98 and a 39.5
percent increase in storage-battery and drye-cell production
respectively, FProduction in 1959 is scheduled to be much higher
than 1958. Such a speed of development is beyond the power of
the capitalist countries, The total output of storage batteries
in Great Britain in 1957 was only 3 percent over that of 1956.
Production of the same type of products in the USA frem 1947 to
1957 showed an increase of only 2.3 percent. Although, following
World Var II, Japsn had a speedier developmeat, her average annusl
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increase in the B-year period from 1949 to 1956 was only 18 percente
These comparisons clearly show thé-incomparable superiority of the -
socialist system. = A . AN J e AL e
. 2. 'Along with the high-speed development in production, the -

technical standard of the industry was also rapidly raised.: During
the past 10 years, production of dry cells and siorage batteries
has been developed into eight great series and more than 300 & .-~
different types. These products can now basically satisfy the -~ ..
needs of the rapidly-progressing national:economy and netional-
defense construction. Such items as alkaline storage batteries ' .
and lemihated dry cells, which could not be made in the. country -
and had to be imported in the old days, are now not only being ..
produced but also exported.. ' S s C AR

In old China, pasted plates could only be made available for
the manufacture of lead acid storage batteries. FHowever, following
the liberation, semi-pasted typé light batteries for use in' - = '~
locomotives and much more durable than the pasted type, were -
produced.  In 1950, ligh-weight, small-sizé, and large-capacity
storage batteries for usée by the aviation industry were test- - -
manufactured by copyihg Soviet models. These batteries, which were
formally produced in 1951y ére'capablefof normal functioning at a
temperaturecof minus or plus 50 degiees Centigrade. In 1952, the
menufacturing technology of.solid and set type storage batteries
was acquired. -In this typé'of'batteriéé,*which dre estimated to -
have a durability of 20 years, casted lead plates instead of
pasted platés are used. Ruber-tube type storage batteries were '
made ‘at the Fi-shun Mining Lamp Plant in 1951, following which-a =
similar type 6f battery for traction and locomotive use was also o
test-manufactured. 'This type of battery is not only light in -
weight but is also 3 timés more durable than ‘the pasted plate o
type, and can be ‘charged and recharged as many as 100 times. - In
1955, in accordande with Soviét data, dry sealed and electricity.
loaded type storage batteries were mahufactured and put into
formal production. These types of batteries, when leaving the
factory, are dry sealed. :In 1956 storage batteries for use in
beacons were test-manufactured. In ‘the course of the ‘great-leap-
forward movement in 1958, glass fiber tube storage batteries were -
manufactured. This type of battery, .as compared to the rubber - .
tube battery, is more durable and has a large capacity. Other .7 .
items which were also test-manufactured included three-layer
insulating storage batteries in which glass wire and ‘plywood
plates were used, and large type storage batteries which ave
100 perceént moré durable and greater in capacity and 20 to 30
times larger in outer dimensions and:heavier in weight than the
ordinary types'of such batteriese: . ' . o o ST AT

Prior to the liberation, we were incapable of producing - =~ -
alkaline storage batteries. However, in 1955, nickel~-cadmium
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8torage batteries of the GH-10 and GH-8-1 types were test-
manufactured in accordance with Soviet date and were put into mass
production in 1956. By 1958} an entire series of these products was
established, As a result of conscientiously carrying out the study .
of advenced Soviet .experience, high-quality mechanical equipjment

was used in the production line in raw material preparation, steel
band binding, nickel:plating, powder appiication, and plate making.
During the past several years, this brought about.a 20~fold
production increase as well as the-stability of the quality of
productse The durability of nickel-codmium storage batteries can
reach 750 revolving stages. . Their capacity at a low tempersture -

of minus 40 degrees Centigrade is equivalent to 25 percent of that

at the notmal temperature. Also, they are small in size, have
excellent mechanical functioning, and have.wide usage in the -
national economy and national defense.: In.1959, small tightly-
cealed nickel~-cadmium storage batteries and sintering type nickel- -
cadmium storage batteriesanottequiﬁpedgwith.a plate box were - L
manufactured; this opened up a new path for the development of these
types of batteries. At the seme time these batteries were being

made, nickel-iron storage batteries were also test-manufactured in:
1957, and in 1958 an entire series of these .products was ... . -
established; followed by the initiation of mass.production. e
- Silver-zinc storage batteries are a. modern type of bvattery .
having a high unit ratio and capable of withstanding a heavy. load. = -
Conseyuently they are presently being studied and developed by . .
various countries of the world. The study of this type of
battery in our country was first started in 1956, followed by - ,
small-quantity production in 1958 and a gradual increase of output. .
and improvement of quality thereafter. At present, . through the
cooperation of various agencies, a study of prolonging their = .
durability is being carried out. In 1950 research work was started
on zinc-mercury cells for use in special types. of instruments .and. - :
radio, with achievements being made in. 1953,  This type of cell . ;
is smaller in size and larger in capacity, :with a more stable .
discharge voltage and a greater high-temperature resistence than -
dry cells. They are-8till effective -after being kept at a - y
temperature of 54 degrees Centigrade continuously for a period of - -
3 months. . When being discharged under a current density of . :
15¢5 milliampere/millimeter®, their ratic capacity is 85 watt=hours/
kilogram. ~ In 1958, while the great-leap-forward development was
being carried out, this type.of cell was put into formal production.:
For the purpose of satisfying the needs of radio communication and
certain special: types of -instruments, research and test-manufacturing
work on zinc-menganese laminated cells wae carried out in 1953, ’
In 1955 the . production of this type of cell was initiated, The - -
capacity of these cells, as compared. to that of .eylindrical cells
of a similar size, is 100 percent .greater,and at the same time
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the utilization rate of ' zinc sheets is 50 perceht hlghero At
-.present, this type of cell put out in a total of 37 different

models, is veing produced in large quantltles to basically satisfy
the variocus’ consumers that require a supply of small type high-

" voltage batteries. Also, they are ‘being exported to foreign

countr 1es, thus geining a large emount of foreign exchange for the
nation. ~In 1953, in order to meet the needs ¢f special communica-
tion in hlgh-altltude meteorological research.work, zinc-lead wet
cells, which can be used at a temperature of plus or minus 60 degrees
Centlgrade, were test~manufactured. Thege cells, which were put
into formal production in 1955, are small in size ‘and light in
weight and possess a high voltage. In the great- leap-forward o
development year of 1958, workers of the chemical and electrical ”

: battery-souroe industry, exerting vigorous efforid, ‘produced

alkaline air wet cells and slkaline zinc-carbon dry cells. Also,’
in accordance with Soviet data, atkaline air dry cells and iron-
carbon cells were test-manufactured. Air dry cells, as oompared
to manganese powder A-cells; are 30 percen+ lighter in welght but
50 percent greater in capacity. Actlve ‘carbon, which is used as a
material for the manufacture of this type of cell, can be made
from' ground nut shells, cotton~-seed hUlLS, and saw dust, which are
plentiful everywhere. 'In 1958 the’ manufacture of air dry cells '
became unlversal throughout the country.v Alkaline air wet cells
are also menufactured by using active carbon. Wheri'the capacity
of these cells reaches 1,000 smperes, the unit ratlo is 50 watt-hours/
kilogram, The study of the possibility of manufacturlng iron-’ ‘
carbon5Celle was indeed a darlng attempt. The anode of the cells
is active carbon while the negatlve pole is active iron, with the
use of potassium hydroxide as electrolyte. The cells are entirely
free of nonferrous metals, which means that a new path has been
opened for their manufacture by means of ferrous metals. &t
present, this type of dry cell is belng test-manufactured in small -
series, The open-circuit voltage of the cells is 0.9 volt. Under
a load of 3. 5 mllllamperes/mllllmeter ’ the closed circuit is

0.7 volt. Uhen the continuous discharge reaches 0.5 volt, the
unit ratio- capaclty is approximately 65 watt—hours/kllogram.
Alkaline 21nc-carbon dry cells are also a type of product daringly
made in the course of the great—leap-forward movements The =
production of alkaline air wet cells has the advantage of increasing
the utilization rate of zinc, but bécause the size of the cells is

too large and the electrolyte is in fluld form, they are

inconvehient as regards tran3portat10n.' In the course of the great~

.leap-forward movement, these problems were studied and overcome,
-and dry cells are being test-manufactured 1nstead. The open

circuit voltage of this type of cell is 1.3 volts. Under a load
of 2,5 mllllamperes/mllllmeter , the closed circéuit voltage is
1.16 volts. When the continuous discharge reaches 0.9 volt, the
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unit ratio capacity is 150 watt~hours kilogram. Under not too large
a discharging rate, the capacity is equivalent to 3 times that . ..
of zinc-manganese dry-.cells. .Consequently this type of product is .
considered to have a bright future. .~ . . ... ..
. Je; Another factor which led to the rise in the .production
level of our chemical and electrical battery-source industry was . .
the continuous improvement of mechanical operation. As a result of
the correct leadership of the party and the joint efforts exerted
by the workers and technicians in carrying out the study and use of
Soviet data, coupled with our production experience and the . ..
creation of various mew types of mechanical equipment, working. . ..
conditions were greatly improved and labor productivity was raised,
which completely changed the ersiwhile backward condition of .
relying solely on hend operation. . . . . .
In the production of flashlight batteries, for example, the
wain processes from powder mixing, carbon weapping, thread winding,
paste applying to sealing, are carried out by semi-automatic and
automatic machines. The transportation of raw materiais, semi-
finished products, and finished products is mainly done by conveyor
beltse The use of mechanical and automatic equipment in the pro=
duction process has brought about a multiple increase of output,
The use of automatic carbon wrapping machinés is 3 to 4 times more
efficient than hand-operated machines and 10. times more efficient
than hand operation. The use of semiautomatic thread winding
machines is 4 times quicker than hand operation. At present, -
several major dry cell plants in our country have already set up a _

‘‘mechanized production line for flashlight batteries.. . .

- Regarding equipment used in the production of lead storage
batteries, that which was manufactured and widely extended included
iead ball casting machines, lead ball automatic conveyors, tightly
sealed lead powdering machines, automatic plate casting machines; -
automatic plate coating machines, rubber tube cutters, and rubber. .
tube powder filling machines, which greatly improved working . ..
conditions, lowering the possibility of lead poisoning. After 1953,
when the technical reform and r¥evolution wes carried out by the ..
masses, numerous special types of equipment were created, At present,
plans are being made at the various plants for the estabiishment of
a mechanized production system for certain special series of products,
and it is antioipated that these plans will scom be put into . .

ractice. S o o ,
. 4. Along with the production expsnsion, testing and research
work was also continuously strengthened. Advanced technical . §
experiences acquired from within. and without the country were widely
propagated, which served a gréat purpose in solving various Key .
problems pertaining to the guality of products; as well as in
raising the production rate and increasing the. number of different

types of products.’ In the early stage of the liberation, .

RS TR
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laboratories were set up in the various major battery plants for
the purpose of undertaking the tasks of analyzing and testing raw
materials and studying and testing various technological operations.
In 1956 and thereafter, central laboratories were universally
established at various plants. Testing equipment was added and the
number of personnel was increased. These laboratories stood
firmly behind the plants, studying and solving numerous complex -
problems arising in the course of vproductions Kegarding zince
manganese dry cells, for example, a problem which affected greatly
their durability was the corrosion of zinc sheets, which had never
been solved vrior to the liberation. However, in 1956, under the
leadership of higher authorities and thréugh the cooperation of
various central laboratories, small grouvs were organized to carry
out tests and research on anticorrosion for dry cells. After
approximately one year's work, a primary conclusion on the improve-
ment of the quality of zinc sheets was reached and the following
means of bringing about such an improvement were brought forwards:

. a, In the menufasture of zinc sheets, lead and cadmium-
should be added, and the content of copper, iron, and other
miscellaneous substances should be reduced.

b. In the rolling process of zinc sheets, special
attention must be paid to the evenness of the surface. When a
sheet is welded into a cylindrical shape, an extra pollsblng p*ocess

-should be carried out.

¢os The structure of the cells should be made humldltJ-

resistant and tightly sealed.,

After these measures were carried out, the corrosion of cells

- was greatly reduced.

In summer, dry cells easily become air inflated and 1 lose

‘their effectiveness. During the past several years, various planus

continuously ocarried out study on thls problem and found the
following solutions:

ae In the process of cell manufacturlng, the cell mus+
be allowed to cool off before it is sealed ups

bs The bottom of the cells and welded seams should be

Ansulated from electrolyte.

cs Softer and higher intensity seallng laeguer should

be uSed, or the sealing must be done by means of a buttoned top.

Various types of special faollltles used in the dry cell
mamuifacturing industry were mainly créated by the workers in the
course of their production work, At present, based upon these
faoilities, a step forwanmd is being taken to organize their
production line so 88 to enable it to become totally mechanized,
As a result of applying Soviet experience in the production of
storage batteries, graphite was used as a substitute for red and
yellow lead oxide, which reduced the number of production
processes and protected the workers against lead poisoning. In the
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Process of plate casting end coating, such advanced methods as
using diaphragm coating substances, pre-manufactured alloy, and
inflating substances were used. Some plants also manufactured ,
rautomatiec machines for plate casting and plate coating, enabling these
two processes to become mechanized. In the drying process, the multi-
layer drying method was used, which résulted in lewering the waste
of plates from 4,84 to 0.4 percent. As -a result of improving the
structure and welding method in the case of plates and rubber
containers, ‘the standerd of & series of automobile storage batteries
was raised, the production control was simplified, and a great -
amount of lead and rew rubber was saved. By using humus acid as an
inflating substance in automobile storage batteries, the starting
capacity at a temperature of minus 18 degrees Centigrade will'be -
increased by 50 percents . . L o .

The supply of the principal materials, such as lead, zinc'
sheets, mangsnese powder, graphite, smmonium chloride; and zinc
chloride, used in our chemical and electrical battery~source
industry prior to.the liberation mainly relied on imports. Follow=-
ing the liberation, much research work was carried out on the use
of domestically manufactured materials. According to incomplete
statistios, the necessary materials used in the production of lead
storage batteries are presently available to an extent of 95.3
percent; those used in the production of dry cells, to an extent of
9442 percent. o o : ‘ -

Since the establishment of the Chemical and Eleotrical -
Battery=Source Research Institute in 1958, research work in the-
chemical and electrical battery-source industry has become more
active, ' Along with the great-leap=forward industrial and agri=-
cultural development, soientific research work was also carried -
out with full vigors A series of new technical processes were used
in production and a series of such new products as ironecarbon dry -
cells, air wet cells, alkaline zinc-carbon dry cells, paper pulp
Separators, and tightly closed anti=blast cells were manufactured.
Testing and research work on such delicate products as solar ehergy
cells and fuel cells is being carried out. o

5. The progress in the development of the technical level
of our chemical and electrical battery-source industry in the past
10 years has clearly shown the unlimited wisdom and vigor of our
working elass in carrying out their tasks under the eminent ¥
leadership of the party. At present, with indefatigable zeal and
energy these workers are continuing to strive for the fulfillment
of the Second Five-Year Plan 3 years ashead of schedule and for the
attainment of the international technical level, . S
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VII. TEN YEARS!' DEVEIOPMENT OF THE MEDIUN AND
SMALL ELECTRICAL EQUIPMENT INDUSTRY

Tienechi Kungeyeh, =~ Medium and Small Electrical
Pelplng, No. 20, 25 October 1959, ~ Bquipment Research Office,
Pages 13-15 .  Shanghai Electrical Equipment

Scientific Research Institute

This year of 1959 is the tenth year since the founding of
the Chinese People's Republic. Under the eminent leadership of
the Chinese Communist Party and Chalrman Mao, Guring these past 0.
years and following the victory achieved in the new democratic
revolution, the Chinese people, representing one fourth of the
world's population, won another victory in socialist revclution
and construction. Since 1958, especially as a ‘result of following
the party's socialist construction principle, an unprecedented

"one day is equivalent to 20 years" progress was made in all fields

of industry, agriculture, communications, transportation, trade, and
culture, The medium and small electrical equipment manufacturing
industry, like all other industries, also achieved great success,
completely e1¢mxnat1ng its past backward condition and vecoming a
modern industry capable of individually carrying out mass productions

Medium and small electric motors include asynchronous,
synchronous, and DC motors of a capacity from 0.6 %o 1,500 kilowatbs.
Their output is the largest among the various types of products
produced by the electrical equipment industry. Due to their low
production cost and their convenient operation and maintenance; these
motors are being widely used as a source of power in the various
sectors of the national economy, €.8., in water pump and cement '
manufacturing, coke washing and iron refining, and chemical,
textile, paper, and food production. The consumption' of power
produced by the medium and small motors occupies 40 to 50 percent
of the total power generating capacity; therefore we can see their
importance in relation to the development of our national economy.

1. The medium and small electrical equipment manufacturing
industry of old China had a hlstory'of over 30 years. However, up
to the time of the liberation, there existed only a small number of
plants in the major coastal cities, such as Shanghai and Tientsin.
These plants were small in scale, eguipped with simpie and inferior
facilities, and were only capable of manufacturing certain types of

small and electric fan motors. The largest product produced was

the 180 horsepower asynchronous motor. Some of these plants were
completely incapable of carrying out menufacturing and did only
repair worke During that period, the motors that were used in the
country were mainly imported. Aocording to statistics published by
the National Resources Commission of the Kuomintang government
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in a 1946 quarterly magazine, the total output of motors and
generators in the T=-year period from 1937 to 1945 was only equivalent
to a cepacity of 32,464 and 2,489 kllowatts, respectively, which,
compared to the present standard, is less than the total monthly
output of a 1arge workshop. Even the most common materials, such

as silicon Steel sheets, electromagnetic wire, yellow wax clothy
insulatxng paper, and ball bearings, which were used in production
in those days, could not be supplied domestically. The development
of new China's electrical equipment irdustry was started on these
backward foundations,

2, The period from 1949 to 1952 was the rehabilitation pericd
of our national economy. Under the leadership of the party and the
government, the demage done during ‘the war was quickly repaired.
After carrying out major construction work and the democratic reforu
of the production control system in the medium and small electrlcal
equipment manufacturing industry, those plants vhich originally
could only menufacture small motors graduslly became more comprehensive
and capable of producing larger motors, DC motors, and synchronous
generators, In this period of approximately 3 years, a number of
state-operated plants, such as the Shanghai, Hsiang-t'an, Dalren, .
and Po-shan Electrical Equipment Plants, emerged. Those plants, which
could only carry out repair work in the past, gradually turned to -
manuiacturing work, At the same tlme, such new products as e
motors for use in stzeet cars, 750-kilowatt motors, and 3{5-k110watt
synchronous motors were test—manufactured, In 1952 the annual
output was 26,7 times that of 1949.

"3s During the period of the First Five~Year Plan, large-
scale systematic construction work was carried out in the medium
and small eleotrical equipment manufacturing industry. The
o*mglnally existing plants were expanded into modern and comprehensiiva
ones capable of manufacturing various types of new products. New
plants were built and exPanded in Northeast, Southwest, Central~ -
South, and Bast China, which resulted in a complete change in the
disposition of the industry. Democratic reform was carried out and
a new production system was established in rrivately-owned eleotrical
equipment enterprises, which laier were included in the national
economic plans,

- During this perlod, & series of enterprlse and teﬁhnlcal reforms
was carried out in the medium and small electrical equipment industry.
Lfter studying advanced Soviet experlence, the enterprise and tech-
nical control standard of the industry was improved, A unified
design of the basic series of asynchronous and DC motors was
established in accordance with the Soviet standard, which completely
eliminated the confused situation of the past and provided a good
foundation for the future development of these products, During the
period of the First Five-Year Plan, tremendous progress was made
in the production of medium and small electrical equipment by
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copying Soviet models. The number of different types and series
of products that were test-manufactured and produced totalled
more than 100, A series of O.3-to 100<kilowatt and 100-to 1,500-k110-
watt asynchronous motors end O.3-tc 200-kilowatt and 200-to 1,500~
kilowatt DC motors, for example, were designed, testhmanufactured,
and produced in series. From then on, our manufacturing level has
advanced from the design and manufacture of individual products to
production in series. Furthermore, motors for use in tropical
climates, marine motors, high-speed DC and AC motors, as well as
various special types of motors, such as those used for battery
charging and electro-plating, were test-manufactured. While learning
and operating in accordance with Soviet technology, individual
designing work was also carried out, improving the design of the
Teseries synchronous motors and the Jeand JO=-series asynochronous
motors, In the process of production, such advanced technical
methods as rotor aluminum casting, the vacuum immersing of rubber
and varnish, and the treatment of commutators and oxidized
diaphragm iron cores were employed. The technical level of
insulation treatment and the manufacture of commutators and iron
cores was raised, - Regarding the use of raw materials, the supply
of insulating varnish, yellow wax cloth, silicon steel sheets,
eleotromagnetic wire, and ball bearings has been basiocally selfw
sufficients. Alsc, by applying advanced Soviet experience, a standard
of m terial specifications was set up, which greatly simplified the
number of structural perts and promoted their usage, enabling
their production to be reduced and efficiency to be raised,

As & result of the continuous rise in labor productivity and
in the ideological level of the .workers, as well as the expansion
of 0ld and the completion of new plants, production has been greatly
increased. In 1957 the total output was 55.52 times that of 19495
the total value of the output increased 40 times. -The total amount
of medium and small electrical equipment produced can now meet 70
to 80 percent-of the needs for the development of our national
economy, with'still a portion of the products be1ng exported to
aid our brotherly countries, o

4o The year of 1958 was one in which a hlgh—speed development
of "one day is equivalent to 20 years" was made. Under the
guidance of the party principle, the medium and small electrical
equipment industry also made unprecedented progress. The number of
manufacturing plants in the country increased from thé original 10
or so to more than 300; the labor strength tripled and the output
quadrupled (4.1 times) that of 1957, The structure of the industry
was completely ochanged. This type of progress ocould only be made -
by the Cinese people; who, under the leadership of the party,
eliminated all superstition, liberated their ideology, and manifested
their Communist spirite . This is the type of progress which the
capitalist countries can hardly imagine.
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In the course of the great-leap-forward development, a great
number of eleotrical equipment menufacturing plents wes added, with
the originally existing plant aguin-being expended, The area of the
Skenghai Blectrical Bquipment Plant, for example, was expanded
almost 100 percent.  The mejority of the new plants, in this short
period of one year, quickly mastered the manufacturing technology
of medium end smell electrical equipment end became an important
newborn source. of strength for the industry, enskling the old plants
to have more opportunity to carry out the manufacturs of more ’
complex products. In 1958 and 1959, apart from those produsis
which were beirg produced bty the old pilants and those which were
gradually being mastered by the new piants, others which were test=
renufactured included motors for use urnder water and in mine
shafts, transmission motors, solonium rectifier generators, mechanical
rectifier exciting generators, 60-kilowatt DC generators, and '
numerous other types.of new products suitable for nse in epecial
fields, The technical level of the entire electrical équipment
manufacturing industry at that ime was greatly raised.

Since the launching of the great-leap-forward development in
1958, a technical revolution was carried oubt by the workers of the
electrical equipment menufacturing industry. In every workshop, .-
central leboratory, end research inetitute, a series of studies . .
were made on the new technology, new design, new materials, and
new production methods in an effort to speed up the -development of
‘medium and smell electrical equipment towaerd acquiring a higher
insulating power. 4s a result of these studies, improvements were
made in the design of a number of products, enabling them to becoms:
unified with the standard series of other socialist countries. -
Admong these products were the 0.6-to 100-kilowatt J JO,-series
asynchronous motors (using E and F grade insulation s The QOe3=t0 200~
kilowatt Zp=series DC motors (using A, B, snd E grade insulation),
the 100=to 1,000-kilowatt Jwseries asynchronous motors (using B
grade insulation), and the T-series wateér turbine generators for
use on farms. At present, samples of these producis are being
made for further testing, - Regarding new materials, those which
have already been test-manufactured include high conductance silicon
steel sheets, powdered mica products, polyethylene fermaldehyde~ °
acetaldehyde, polyamine and epoxy high-intensity varnish-coated
wires, various types of heat-résistant glass fiber coated electro-
magnetic wires, epoxy resins, silicone orgenic vernishes, and othex
types of insulating varnishes., These new materisls have been or
are now being tested for use in the manufacture of various types
of medium and small electrical equipment of different insulation
grades, Regarding new equipment to be used for production, research
and test-manufacturing work is being carried out on machines that
can convert the ‘entire production line process and the process of
- insulating testing, material immersingix and drying into sutomatic
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operations; the process of shearing, punching, selecting, and
assembling, and the wrapping of coils, into mechanical operation
and the wiring of stators into semiautomatic operation. Some of
these machines are already being used in the production line. Also,
studiec relating to aluminum wire motors, water-cooled motors, and
air-cooled installations are being carried out. 411 these have
created various types of material foundations for the future
development of medium and small electrical equlpmento

‘ The carrying out of the technical revolution and scientific
research work resuited in a rapid increase in output and a great
improvement in design and manufscturing techmology. In the
production of the newly-designed T-series generator, for example,
copper consumption was decreased by 39 percent; the consumption of
silicon steel sheets by 7.5 percent. . The weight of the equipment
was reduced by 10 percent. "In the manufacture of the JpJ0p -series
asynchronous motor, copper consumption was cut by 8 to 23 percents
the consumption of silicon steel sheets, by 10 to 22 percent.
The weight was reduced by 17 to 30 percent, and the size by 12 to
56 percent. Regerding the Zp-series DC motor, copper consumption
is estimated to have decreased by 25 percent; silicon steel sheet
consumption by 24 percent., The weight was reduced by 20 percent,
Regarding H-grade insulsting motors, & 14-kilowatt four-pole closed
type was test-manufactured, which, as compared to an A-grade one,
can save 43.4 percent on copper, 23 percent on silicon steel sheets,
and 58.2 percent on other structural materials. The weight is
23 percent lighter; the size, 40 percent smaller. In regard to
the remarkable improvement of manufacturing technology, the time
required for the production of a J-series 2.8-kilowatt motor at the
Dairen Electrical Equipment Plant, for example, was reduced from
21069 hours in 1954 to 6.86 hours in 1958, with an average annual
reduction of 66 to 82 percent. In the production of rotors at
the same Dairen Electrical déquipment Plant, the daily output .is
equivalent to 3.5 per square meter, calculated in accordance with
the area of the unit carrying out the production. The total
number of motors, equipped with a No. 3 base, assembled per day
is equivalent to 110 per worker.

5. Under the eminent leadership cf the party in the past

10 years, our medium and small electrical equipment manufacturing
industry has developed from a small 4o a large industry, from
producing simple to complex products, gradually advancing toward
the path of modernization. The disposition of plants has also
been changed from being concentrated in the coastal cities to
being widespread throughout the country. In the number of plants
and workers,; production scale, types of products, designing and
manufacturing standards, new materials, and the study of new
technology, enormous achievements have beera made. At present,
a series of new designs have been made. The insulating power of
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low-voltage asynchronous motors has reached the E and F grade,
while that of high-voltage asynchronous motors has been raised. to
the B grade. New materials of various insulsting grades have been
test-manufactured. ' ' ' L

- While we are being called upon by the Central Committee
of the party to strive for overtaking the oubtput of Grest Britain
within a period of approximately 10 years, énabling our country
to become one with a modern industrial, agricultural, scientific,
and cultural level, the task to be underteken by the medium and =
emall electrical equipment manmufacturing industry will be diffionlt
but glorious. By following the principle of the party and the
guidance of Chairman Meo, it is believed that with the progress
already made, we shall be able to make still greater achievements
and bring about the realizetion of our objectives shead of schedule.
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 VIIIC A DF‘CADE oF smmﬂcm EVENYS TN VEE ‘I‘ECHN_ECAL
< DEVELOPMENm OF THE BLECTRICAL EQUIPMENT INDUSTRY

Tien-chi Kungayeh . S f” ‘ “ ; Uh81gned artlcle
Peiping, No. 20, 25 October 1959, " S
Pages 30-33

1 October 1949
People's Republic of Ch*na founded.

1949: , . . o
A temporary standard for induction motors, transformers,
switches, and electrical wires drafted by the Bast China District.

1950 . oo . , v
The First All-Chlna Electrical Equlpment Industry Conference,
called by the M;nlstry of Heavy Industry, was held in ‘Peiping,

A decision was made on the development of the electric-generator
industry in the Northeast Chins District. At the same time, the
temporary standard drafted by the East China District was approved -
and 1ssuea to the varlous distrlcts for adoptlon. : :

1950: ; - i

Based on the foundation of the four originally existing
electriBal-engineering plants and machine works, more than 10
generator, transformer, electr;cax wire, light bulb, porcelaln,
and batter plants were established one after another 1n the
Northeast Chlna Distrlct. S :

1950:
The first group of Sovlet electrlcal-englneering experts ¢
arrived to assist us in construct;on work.

A number of electr1cal-eng1neer1ng plants constructed
et Harbin, Chia-mu-ssu, and A-ch'eng.

Janvary 1951: : S Lo :

Tung-pei Tien-kung, & comprehensive magazine concerning
electric-generator manufacturing published for the flrst t1me 1n ,
the Northeast Chlna Dlstrlct. '

Second quarter, 1951° ' e ‘ ‘

Stator coils for 13, 800-v01t electric generators manufacturpd
by Electrical Engineering Plant No. 5 (the present Shenyang
Transformer Plant).

y -




June 1951:

The first Chinese-designed electrlc—generatO“ manufacturing
Pilant -- the Harbin Electric-Generator Plant -- started construction.
Four factory buildings, including those for manufacturing
transformers, were built at Electrical Engineering Plant NOe 5
with large and modern facilities added.

1951:

Remodelling work on medium and smell induction motors was
carried out for the first time, followed by the launching of
formal production. ,

December 1951:
First Soviet electrical-engineering data acquired.

End of 1951

A complete set of 800-kilowatt vertical-type water turbine
generators manufactured for the first time in our country by -
Electrical ingineering Plant No. 5 for the Hsia-t'ung Hydroelectric
Power Plant on the Imng-ch'i River in Szechwan Province.

June 1952:

A factory building for the manufacture of 1ntermed1ate-tyne
generators built at the Harbin BElectric Generator Plant and opened
for production.

1952:

At the second All .China Electrlcal Equlpment Industry ,
Conference held in Peiping, it was decided that before a national
standard was enacted, the Soviet national standard for the
manufacture of electrical products was to be adopted temporarilye
At the same time, a proposal, together with explanations concerning
an electric-voltage standard ir China, was made.

On the eve of National Day, 1952:
A complete set of 3,000-kilowatt water turbine generators
manufactured at Electrical Engineering Plant No. 5.

March 1953:
Tien-chY Kung-yeh, the first national magazine concerning
electrical engineering, was published in Peiping. .

October 19532
The unification of electrlcal-rpoduct plannlng work was
carried out by the Electrical Equipment Industry Control Bureau,
Planning work was completed on six different categories of generators,
four categories of transformers, and 10 categories of switches.




1953:

Reorganization cof state-operated and several state and

prmvately-operated electrical-engineering plants was carried out
by the Electrical Equlpment Industry Control Bureau. Also,
- operational plans for these plants were mapped out, which later
resulted in the establishment of a number of such modern plants
ag the Shanghei Electric Welding Machlne Plant and the Shenyang
Low-Voltage Switch Plant. :

. 195%¢ ‘
Chinese-made electrical products were displayed for the
first time at an international exhibition (Le1p21g).

19534
~ Production of graphite brushes, carbon brushes, and metal
brushes was started at the Harbin Battery Plante

1953+
A mica workshop was built at the Harbin Insulatlnn~
Materials Plantu

1953:

A single-phase 13,500-kilovolt-ampere 110-kilovolt electric
transformer was manufactured for the first time in Communist China
at the Shenyang Transformer Plant.

1953: o e

4 complete 6,000-kilowatt water turbine generator, the first
of its kind made in Communist China, was produced by the Harbin
. Blectric-Generator Plant for the Ku~-t'ien Hydroelectric Power
Station in Fukien Province.

1953+
4 10-kilovolt oil circuit breaker was manufactured by the
Shenyang ngh-Voltage Switch Plant.

1953 '
' Test-manufacture of electric condensers was started at the
Shanghai Electric Generator Plant,

1953:
Rubber tube storage batterles were made at the Po—shan
Battery Plant. :

February 1954:
Instructions for the development of different types and
models of electrical products to meet the needs of the national

-T3 -




economy were issued by the Llectrical Equipment Industry Control
Bureau,

April 1954:

~ Construction work was suarted at the Harbin Electrln Meters
and Instruments Plant, which was one of the principal projects '
built with Soviet assistance.

June 1954:
Expansion work began at the steam turbine generator shop
of the Shanghai Electric Generator Plant.

September 1954

Recenstruction work commenced at the Shanghai Steam Turbine
Plant, ' ' : - ' '

November 1954:
" Construction work in the Shanghai Boiler Plant's steam drum
and boiler tube shops was started.

December 1954:

The large water turbine generator plant building of the
Harbin Electric Generator Plant was constructed and production was
started.

Fourth Quarter, 1954
The Harbin Boiler Plant started constructlon workoe

Second Quarter, 1954:
Copper graphite brushes test-manufactured at the Barbln
Battery Planta '

suly 1954:
A 3<ton electric furnace was produced for the flrst time in
Communist China at the Hsiang-t'an Electric Generator Plant.

September 1954:

A 6,000-kilowatt Czechoslovakian-type steam turblne generator,
the first of its kind made in Communist China, was produced with
the technical assistance of Czechoslovakia by the Shanghal Electric
Gererator Plant for the Huai-nan Power Station.

1954:
A single-phase 20,000-kilovolt-ampere 154-kilovolt eleectric:
transformer was manufactured by the Shenyang Transformer Plant.
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1954+ | - R
Spark plugs for use in aubomobiles and tractors were made ,
by the Nanking Electrie Pb;oelaln Plant. '

19542
60=kilovolt (G-SO) bushings were ‘manufactured 8t the Fu-shun

Electrlc Po*celaln Plant,

19542

A power mofive system”was'désigﬁed for 4-meter planers.

19543

. The A-ch'eng Relay Plant started manufacturlng P! =70, :
PS5 =100, and B3 -180 type DC relays, P3 =-2100 type AC relays, and
P \~218 clock-type time relays.ll, . B

February 1955 ‘ ' . ' ' T
The Peiping Eleotrlcal Equlpment Industry Research Instltute
established.

1955:
The Amch'eng Relay Plant, the flrst of ;ts k1nd in
Communist China, was completed,

August 1955¢ ‘

Valuasble suggestions concerning the development of our
electrical industry were offered by Soviet electrical-engnneerlng
expert Koschenko, a member of the Sov1et Academy of Sciences
delegation visiting our country, after he had inspected our
electrical equipment plants in various localities.

1955: . | g o
Chemical and electrical battery-souice specialists were
dispatched to North Korea to assist in the coanstruction of 1ts
battery industry. :

OCtober 1955: ' . ' B
Soviet FMHB- 500 multi~anode iron shell mercury rectlflers
manufactured by the Shanghai Electric Generator Plant. .

1955+
The Electrlcal Equipment Industry Control Bureau started
compiling standard models of various pro&ucts:

195512
Plants of the Electrical Equipment Industry Control Bureau
compiled technological documents for various producte.
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1955+

4 10,000-kilowatt automatic water turbine generator set was
manufactured for the first time in Communist China by the Harbin
Electric Generator Plant for ‘the Kuan-t'ing Hydroelectrlo Power
Station.

1955: - , ,
Communist China's first 6,000-kilowatt steam turbine and
meditm-pressure 40-ton boiler was produced by the Shanghai Steam
Turbine Flant and the Shanghai Boiler Plant for the Huai-nan Power
Station. Thereafter, Communist China was capable of manufacturing
6,000-kilowatt thermoelectric power generating equipment in series,

19551 _

10=, 35~, and 110-kilovolt 0il blast circuit breakers were
manufactured by the Shenyang High-Voltage Switch Plant. The 10~
kilovolt circuit breakers have a circuit-breaking capacity of 2,500
kilovolt-amperes. At the same time, 10-, 20-, and 35-kilovolt oil
circuit breskers with a circuit-breaking capaclty of 200 to 2,500
megavolt-amperes were also manufactured.

1955+
Electric motive equipment for 1ntermed1ate-type i 500 and
small~type G\ 430/500 rolling mills were manufactured, with a
generator ampllfler control system and a simultanheous automatic
exciting system used.,

1955+ o . . . C
Seven-ton and 10-ton overhead cable type mining electric
locomotives were manufactured by ‘the Hs1ang-t‘an Wlectrlc Machine
Plant ° . :

1955
Storage batteries for aviation use were manufactured by the
Shenyang Storage Battery Plant.

1955:
Nickel cadmium storage batteries were made at the Planning
Center for the construction of the Hsin-hsiang Storage Battery Plant.

February 1956:
The Hsin-hsiang Storage Battery Plant started construction.

March 1956+ :
The Wuhan Boiler Plant started constructlono
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Second Quarter, 1956
The Sian Switch and Rectifier Plant started constructlon.

May 1956 : ) N
The Pelplng blectrlcal Equ;pment Inaustry Research Institute“
was expanded to.become the Peiping Electrical Equipment Scientific
Research Institute, and at the same time two branch 1nst1tut10ns
were established at Shanghai and Canton.

F

June 19562
The Technological Research Institute was establ;shed in
Shenyang, T

July 1956 B : : :

The modern Harbln Electrlc Meters and Ins*ruments Plant, the
first of its kind in Communist China and built with Soviet’ L
assistance, ‘was completea and put into production. -

August 1956

The Shenyang Electric-Cgble P]ant, +he lavgest of 1ts klnd
in Asia end among the best in the world, built with Soviet
agsistance, was completed and put into production.

August 1956

A unlfledielectrlcal-products technological stanaard was
issued to all plants and became effective on 1 August 1956

August 1956:

Two motlve power reSearch 1nst1tutes were established in . o

Peiping and Shanghai, respectively. Later merged, these two
organizations formally became the Steam Turbine and Boiler
Research Instltute, located in Shanghal. -

December 1956.4ﬁ
Harbin Boiler Plant constructed.‘

The Tientsin Blectric-Cable Plant was.expanded with the
assistance of Bast Germany.
End of 19563

The Sian ngh-Voltage Electrlc Porcelaan Plant under
constructions

1956¢
The Shanghai Blectric-Generator Plant, the Shanghai Steam
Turbine Plant, and the Shanghai Boiler Plant were completed.
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1956
The Harbin Steam Turbine Plant started operations.

1956:- . ) S . :
12,500-kilowatt steam turbine generators were manufactured
by the Shanghal Electrlc_Generator Plant and the Harbln Electrlc—‘*
Generato; Plant,

December 1956 '
12,000~kilowats steam turbines were made by the Shanghal
Steam.Turblne Plant.

1956: . R o ‘ S o
35-kilovolt AC and 110-kilovolt DC cables for X-ray use

and cables for mine prospecting use were test-manufactured by the
Shanghai Electric Cable Plant and the Shenyang Electric Cable Plant.

December 1956° ' . e -

35-kilovolt super hlgh tens1on paper 1nsu1at1ng power” cables
were manufactured by the Shanghai Electric Cable Plant and the
Shenyang Elec@rlc Cable Plant. o

19562 : o ' . C
Communist China's first 15,000~kilovolt-ampere oil-immersed
force water cooled electric furnace transformer, 5,600-kilovolt-
ampere rectifier transformer, and 220-kilcvolt voltage mutual
inductor were manufactured. ' :

1956:
The Harbin Battery Plant mastered the technologlcal process
of electrochemical graphite brushes.

19561 : ‘
Tesigning work was carried out on a series of steam butbine
generators under a capacity of 25,000 kilowatts, which were
suitable to the conditions w1th1n Communlst Chlna.

1956:
Designing work on a 800-kilowatt DC electric power system
for windlasses was completed. :

19565 )
BHM-100 mercury rectifiexrs were test-manufactured at the

Shanghai Generator Plant. : Production of these rectifiers in series

followed, '
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A DC sectional power motive system for prihting and dyeing
machines was manufactured. o ’ ‘

1956¢
Multlple-layer dry batterles manufactured by the Hankow
Battery Plant,

1956 , ‘ ‘ ‘ | »
Designing work compldted on a power motive system for paper-
naking machines with a daily output of 25 and 50 tons, respectively.

19561
Storage batteries for use in beacons were manufactured by
the Po-shan Battery Plant.

January 1957:

The magazine Tien-ch'i Kung-yeh /‘lectrlcal Equipment
Indust:%? was redesignated Tden-chi Kung-yeh lglectrlc Generator .
Industr, It became an organizational publication of the . '
Ministry ;or the Electric-Generator Manufacturing Industry.

April 1957
The H51ang-+'an Electric Generator Plant started eXpan81onc

October 1957: .
‘ - The Shanghai Electric-Cable Research Institute and the Sian”
Electric~Porcelain Research Institute were'establlsned.‘_ :

December 1957:
The Shenyang Transforme* Plant completed expanS1on and
started production.

February 1957: _
Medium-pressure coal powder type 35~ton boilers test-
manufactured at the Harbin Boiler Flant.

November 1957:
A plan for the development of new products was mapped out
by the First Ministry of Machine Building.

19573 -

‘ Several delegatlons, spec1allzed in the fields of ant14b1asb,
electric generator, and hydroelectric power generating equlpment,
electric wire and cable; electric locomotives; steam turbihes;
and boiler manufacturing made inspection trips in Soviet Russia

and other brotherly countries.
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1957 '

Three-phase three-coil 40,500-kilovolt-ampere 154-kilovolt .
and single-phase 20,000-kilovolt-esmpere 220-kilovolt electric o
transformers were manufactured at- the Shenyang Lransformer Plante

. Medium-pressure coal powder type 75~ton and medlum-pressure
130-ton boilers were manufactured at the Harbin Boiler Plant.

1957 o

Twenty-four-line carrier wave long-distance commuication
cebles wére made at the Shanghai blectrlc Cable Plant and the
Sheyyang Electric Cable Plant.

1957 .
4 series of radio frequency coaxial cables were manufactured
at the Tientsin Electric Cable Plant.

1957+ ‘
ﬂlgh-lnten31ty enamelled copper wires were made at the .

Shenyang Electric. Ceble Plant, the Shanghai blectrlc Cable Plants -

and the Harbln Llectrlc ere Plant, -

1957
. Five=ton electric arc furnaces were produced at the Hs1ang—
t'an Electric Generator Plant,

1957+
7,500-k110volt-ampere s1mu1taneous phase accelerators ‘were
mede at the Harbin Electric Generator Plant, ’

1957 -

110~kllovolt 4,000-k110volt-ampere compressad air circuib
breakers and 110-kilovolt 3,500-kilovolt-ampere oil blast circuil
breakers were manufactured at the Shenyang High-Voltage Switch
Plant. :

1957
The Sian Electrical Condenser Plant started test-manufacturlng
Series, pulsatmng, coupled, and phase shlftlng condensers°

19575 A
Blectric motive equipment for 3%=-cubic-meter electrlc
shovels and chain~-type wood-grinding machines, each capable of -
producing 25 tons of wood pulp dally, were de81gned and
manufacturedo o .




1957+

Designing work on new-model low-voltage electrical equipment
was underway. Those completed were automatic air circuit breakers
under 4,000 amperes, AC contactors under 600 amperes, thermorelays
under 150 amperes, fuses under 1,000 amperes, knife fuses under
600 amperes, and magnetic starters under 150 amperess

Janmary 1958: : o -

The magazine Tien-chi Kung-yeh /Blectric Gererator Industry/
was redesignated Tien-kung Chi-shu /Electrical Engineering Technolog:/,
and became a technological publication of the Eighth Bureau of the

First Ministry of Machine Building.

February 1958: :
The Te-yang Hydroelectric Power Generating Equipment Plant
in Sgechwan Province started operations.

24 March 1958:

 An agreement on jointly carrying out testing and research
work on electrical equipment under humid and hot climatic conditions
in Communist China was signed in Peiping by Communist China, Soviet
Russia, Hungary, Poland, Czechoslovakia, and Best Germany.

May 1958: : - ‘

Scientific research organizations for large electric
generators, high-voltage elec¢trical equipment, electromotive
equipment designing, transformers, power traction equipment,
medium and small generators, electrical instruments, electric
meters, relays and explosion-proof generators were established.

May 1958: . — :
The Sian Switch Rectifier Plant went into production.

June 1958:
The Harbin Electrocarbon Plant, the first electrocarbon
plant in Communist China, commenced formal production. ’

June 1958:
The Harbin Boiler Plant started its second stage of expansion.

June 19581 f o | |
The Cheng-tu Blectric Generator Plant under construction.

July 1958:

The Sian Electrical Condenser Piant commenced formal
production. - '
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July 1958: '
The Peking Steam Turbine Generator Plant under construction. .

Jul§ 1958: ‘ ‘ '

The Harbln Insulat1ng-Materlals Plant, the first large and
modern comprshensive-type 1nsulat1ng~mater1ais manufacturlng plant
in Communist China, was comp]eted, -

July 1958:
Representatives were dispatched to Sweden to particlpate in
the Anruval Internatlonal Electrlcal-mnglneerlng Confer enve.

Fourth Quafter, 1958: SR ’ P
The Peking Heavy Electrical Machinery Flant under comstruction.

December 1958: : :
The modern Harbin Steam Turbine Plant was constructed and
started production 2 years ahead of schedule. o

December 19582

The Sian ngh-Voltage ulectwlc Porcelaln Plant oommenced
test operation. -

1958+ | : o
The Harbin Electrical Engineering College, the first higher
educational institution in Communist China for the study of ‘
electrical englneerlng, was esta011sheda h

June 19583 : : : T '

A hlgh-pressure boiler, “the first of its kind in Communlst
China, w1th an hourly evaporating capacity of 230 tons, was teste-
manufactured at the Harbin Boiler Plant. A+t the same time, a
high~pressure container of 320-atmosphere pressure for use in a
chemical fertilizer plant was also manufactured.

June 1958: o
An 80-ton mining electrlc looomotlve, the first of 1ts
kind made in Communist China, was manufactured at the Hsiang<t'an
Electric Generator Plant.

June 1958' ‘ :
A 120-kilowatt DC steam turblne generator for use in oblpq
was designed and manufactured.yﬂ 2

June 19583

Synchronous motors with a capacity of 2,800 kilowatts for:use
in chemical fertilizer plants were manuiactured at the Shanghal
Electric Generator Plant,




Second Quarter, 1958: ‘

Silicone orgenic glass mica bands, silicone organic mica
plate linings, and silicone organic glass codloidal bands for use
in the manufacture of 25,000-kilowatt steam turbine generators, and
a small=-type water soluble formaldehyde resin syathetic aghesive
for use in the making of veneer for the aviation industry were
produced at the Harbin Insultaing-Materials Plent. '

National Day, 1958: . '
25,000-kilowatt steam turbine generators were made at the
Harbin and Shanghai Eleciric Generator Plants.

September 1958: . . 5

A 60,000-kilowatt water turbine generator was manufactured
by the Harbin Electric Generator Plant for the Feng-man Hydro-
electric Power Station. :

September 1958:

A 10,000-kilowatt radial axial flow type water turbine was
test-manufactured at the Barbin Electric Generator Plant. The
turbine, the structure of which is welded together, has a rotor
2,000 miliimeters in diameter, o ' |

September 1358:

Intermediate-type steam turbine generators of 500 or more
kilowatts were manufactured in the provinces of Kiangsu, Chekieng,
Shantung, Kiengsi, Szechwan, Kwangtung, Hopeh, and Honan.

Séptember 1958: ;
Communist China's first 2,000-kilowatt high-speed induction
motor was test-manufactured at the Shanghai Electric Generator Planta

September 1958:

220-kilovolt 600-ampere 5,000-megavolt-ampere oil blast
circuit breakers, 35~ and 60~kilovolt 600-ampere light-weight break
switches, 25-kilovolt 300-ampere 150-megavolt-ampere air circuit
breskers for use in locomotives, 20-kilovolt 6,000-ampere break
switches, and 10-kilovolt 600-ampere 200-megavolt-ampere
insulation oil box oil circuit breakers were manufactured at the
Shenyang High Tension Switch Plant.

September 1958: _ , _

110-kilovolt super high tension electric cable and 252-
kilocycle 60-line carrier wave long-distance communication cable
were mamufactured at the Shenyang and Shanghai Electric Cable Planis,
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September 1958:

Communist China's first 40,000-kilovolt-smpere 220-kilovolt
oil-immersed air-cooled power transformer and 60,000-kilovolte
ampere three-phase three~coil air-cooled 11ghtn1ng-re31stant
transformer were manufactured at the Shenyang Transformer P;anu.

October 1958

Comrade L1u Shao-ch'l, vice chairman of the party Central
Committee and Chairman of the Standing Committee of the People's
Congress, inspected the Shanghai Electric Generator Plant.

December 1958 '

Comrade Chu Te, vice chairman of the party Cemtral Committec
and the Chinese People's Republic, end Comrade Lin Po~chu, vice
chairman of the Standing Committee of the People g Congreﬁs,

inspected the Wuhan Boiler Plant.

Latter part of 1958: e
Inspections were made by Ch'en Yun at the Shanghai Hua-
t'ung Switch Plant; Teng Hsiao-p'ing and Li Fu- ch'un at thrée
power generating equipment plants in Harbing end Tung Pi- Wiy
Nieh Yung-chen, and Lo Yung=huarn at the Hsiang-t'an Electric

Generator Plant. All these persons were party and governmenu
leaders.

November 1958:
Bushmngs for 220-kilovolt electrical condenbers were
menufactured at the Li-ling Electric Porcélain Plant, C

Deceuber 1958:

A 72,500-kilowatt water turbine generator, the largest in .
Communist China, was manufactured by the Earbin Electric Generator
Plant for the Hsin-an Chiang Hydroeiectric Power Station.

December 1958:
Mediunm-pressure 280-ton b011ers were made at the Herbin
Boiler Plant,

December 1958: . .
220~kilovolt super high tension paper insulating elecurlc
cables were produced at the Shenyang Electrlc Cable Plant.

19581 .

Communist China's first 138~ton AC electric locomotive was
test-manufactured at the Hsiang-t'an Blectric Generator Plant.
Test operation of the locomotive was underway. ‘
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1958:f

A 30-kilowatt high-temperature box=-type electric fﬁrnaée
was test»manufactured at the Shangha1 Hsin~yeh Eleobrlcal Machlne
Plant, ; R :

1958+ .
220-kilovolt super high tension valve-type lightning
arresters were made at the Fu-shun Blectric Porcelain Plant.

19583 o v _ : )
Large buchings for 330-kilovolt magnetic blow=out lightning .
arresters were manufactured at the Sian Electric Porcelain Plant. -

1958: L o o
Communist China's first comprehensive television cable
was made at the Tientein Electric Csble Flant.

1958¢ S o ' : o

A 20,000-volt high-voltage oscillograph, which is an important
testing 1nstrument for the development of high-voltage electrical
equipment, was manufactured at the Shenyang High Tension Switch
Plant,

1958: , v L . _
PMEB-500 x 6 and PMHB-500 x 12 single-znode mercury
‘rectifiers were made at the Sian Switch and Rectifier Plant.

19582 : : S S :

1,800-kilovolt impulse voliage generators, 25-kilovolt
impulse current generators, end 600~kilovolt power frequency
high~voltage testing transformers were manufactured at the
Shenyang Transformer Plant,

1958 ‘
A series of 10 to 5,600-k1¢ov01t-ampere medium and small
transformers suitable for our climatic conditions was eqtabllshedo

1958s¢ '

Model ZSJK;12800/10 large-type rect*fy_ng $ransformers
(equinped with carrier voltage regulating autotransformers) with
‘& capacity 9,620 kilovolt-amperes were made and produced 1n series
at the Shenyang Transformer Plant. :

1958¢

Designing work on a series of transformers for steel-refining
arc furnaces of 20 tons and less was completed at the Shenyang
Transformer Plant.
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End of 1958:

Communist China's first ZDP-5,600/25 rectifying transformer,
used in electric locomotives, was manufactured at the Shenyang =~ -
Transformer Plant.

Bnd of 1958:
Aluminum cable cement reactors were produced in 1arge
quentities at the Shenyang Transformer Plant.

1958+ ,

10-kilovolt plastic current mutual inductors and a model
LCIWD-220 220-kilovolt electric cable capacitance type current
mutual inductor were made at the Shenyang Transformer FPlanta

1958: ' : .
Designing work on a 33%0-kilovolt electric cable capacitance
type current mutual inductor was completed at the Shenyang
Transformer Plante. :

1958:

Designing work on Communist China's first electromotive
equipment for primary rolling mills with a diameter of 700/500,
850/650, and 1,150 millimeters, and for blast furnaces with a
volume of 1 513 cubic meters, was completed.

1958:

Electromotive equipment for 25- and $0-ton paper—manufacturmo

machines were made.

1958:

Communist China's first Soviet-model electromotive equip-
ment for milling machines was made by u81ng the tracking system
of an electronic tube ampllfleru '

1958¢

Long-distance protective shields and high-freqguency phase
differential protective shields for use in 11-220-kilovolt power
networks were manufactured at the A-ch'eng Relay Plant.

1958:

Semi~-conductor directional impedance, rectifying-type
full impedance, and power directional relays; full impedance and
time magnetic amplifying rélays; and reclosing, intermediate, anc
time relays for alternating=-current operation were made at the
A-ch'eng Relay Planta.
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1958:

A numbet of modern low-voltage parts, magnetlc amptlflers,
magnetic logical parts, saturated reactors, and nonoontactlng ‘
control parts were test-manufactured at varlous places in the
country.

1958: . . S , s S

- Semiwautomatié electric slag-welding machines capable of -
welding steel plates of a thickness of 60 to 250 willimeters, steel.
pipe welding machires capable of welding 8,000 tons of steel -
pipes of a 76-millimeter diameter annually, gas protective arc
welders for welding nonferrous and rare mevals, and arc welders
that use carbon dioxide as protedtive gas, were menufactured at *he
Shangaal Electric-Welding Maoh:ne Plant.

19581 '
Electric meuers of the O. 2 grade were test -manu*actured ab
the Harbin Electric Meter and Instrument Plante

19581 , -
Glass wire tube storage batterles were manufactured at the
Po-shan Battery Plant.

1958% : T o o
Three=-layexr insulating storage batteries were made at the
Shenyeng Storage Battery Plant,

1958: ‘ L

Samples of silver-zinc storage batteries were testw
manufactured at the Peking Electrical-Equipment Sclent1f1c
Research Institute. . :

19583
Samples of underwater tone frequency communlcatlon cabTe
were made at the Shanghal Electric Cable Piant,

Jamary 1959 o

Communist China's first hlgh-voltage hlgh-temperature
50,000-kilowatt steam turbine was manufactured at the iarbln
Steam Turbine Plant.

January 19592 L
The magazine Tven-kung Chi-shu.[Electrlcal Englneerlnv

Technolog27 was ;pde31gnated Tien-chi Kung-yeh /[Slectrical
Machine Industxry/, end became an organlzatlonal publication of
the Eighth Bureau of the First Ministry of Machine Buildinge
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o
May 19591 '

National inspection was carried out on the 25,000-kilowatt
steam turbine generators nroduced by the three large power=-
generating equipment plants in Harbin and three similar types of
plants in Shanghal.

May 1959:
Communist Chira's first T72,500-kilowatt water turbine
generator was manufagtnred at the Harhin Electric Generator Plant,

July 1959:
A highevoltage hlgh-temperauure double air punping 25 000~
kilowatt steam turbine was made at the Harbin Steam Turbine Plant.

1959 o oy
The State Council approved the National Standard GB156-59,
"Rated Voltage and Frequency for Electrical Equipment," and

330 kilovolts as being the maximum voltage classification.

1959: | | |
4 150~kilogram vacuum induction type electric furnace was
nade at the Shanghai Hsin-yeh Electrical;Machine Plant.

1959:
A 10~ton and a 4C-ton electric arc furnace were made at the
Hsiang=t'an flectric Generator Plant. .-

1959 !
Electric meters of the 0.1 grade were made at the Harbin
Electric Meter and Instrument Plant. .

September 1959: o

GCH-2 high-frequency differentiasl protective shields for
super high tension 330-kilovolt lines, JH-12 distance protective
shields, and BCH~3 transformer differential protective
installations were manufactured at the A-ch'eng Relay Plante

26 September 1959:

Communist China's first hydrogen-cooled 50,000-kilowatt
steam turbine generator was produced at the Harbin Electric
Generator Plant.,

28 September 1959

A 2,500-kilowatt mobile railroad power station was bu11t
by the Pao-tlng Rallroad Electrlflcatlon Bureati.




September 1959 ' -

' The first stage of construction of the Wuhan Boiler Flant .
was completed and the plant started operztions 3% moaths-anead of
schedule, : .

uentember 1959:
"The large trénsformer plent buelding of thp ohenJanv
Transformer Plant was compleued,~~ i ,

Septemoer 1959: S : L a ' : '
A snngle—phase three-GOIl 220-k110v0¢t 30 OCO-kllovolt~

ampere power transforier was made at the Shanghal Elect“id

, Generator Plant. th R o i 5

September 1959, S e L .
A Slﬂsle-phase, tnree-0011, ollulmmersed, alr—cooled, -

220“k110V01ta 60,000=kilovolt-ampere power transformer’ was

manufactured at the Shenyang Transformer Plant. e

September 1959 R ‘ ’

A 1,500-kilowatt, 3y OOO-rpm steam turblne generator was mace
et the Shanghal Hsien-feng Blectrical Equipment ‘Plant. At the
same tlme, ‘a8 865«k110volt-ampere o’ocklng mégnetic amplifier, to
be used for the operational control of an electric furnazce for
emery productlon, was also des*gned and manufactured. ':.'

September 1959

Forty-core color teleV1sion cable for 1ong—dlstance cameras‘

was manuf actured at the Tient31n blecyrlc Cable P’ant. '

o

September 1959+ S : G ,
- High' shleadlng comprehens1ve trunk lins cable’ for use in .

the electrification of rallroads was made at *he Shenyang hlectrlc

Cab¢e }lanto R T
1959

mercury rectifier for use in $runk-line locomotives was made at
the Shanghai Electrical Equipment: Scientific Research Institute.

Sy
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IX. THEE HIGH TIDE OF PRODUCTION ROLLS FORWARD,
PRODUCTION AND ECONOMY INCREASE

Tien-chi Kung=yeh, » Uhsigned'article
Pelpxng, No. 21, 10 Novemher 1959,
Page 1

The electrical equipment menufacturing industry is presently
continuing its great-leap-forward campaign, with progress being
made in increasing production and practising economy.

In September 1959, the production of power generating equip-
ment reacBed the 1962 level 3 years and 3 months ahead of schedule.
Of the 33 types of electrical products, the quotas of eight planned
for the year were fulfilled. These eight types of products are
mutual inductors, mercury rectifiers, power condensers, electric arc
furnaces, electric welders, battery cars, electrical instruments and
meters, and electrocarbon products. In October of the same year,
inspired by the outcome of the meeting of progressive workers
throughout the country, a new order for production development was
established in a great number of plants. During this period, power
generating equipment equivalent to a total capacity of 303,000
kilowatts was produced. This figure, as compared to that of -
September, represents an increase of 1.7 percent. The total
output of power-generating equipment in the first 10-month period
of 1959 reached a capacity of 1,757,000 kilowatts, so that the barget
plamned for the year could be attained at any time. In the past,
the production of sets of electrical equivment was a weak link in
the over-all operation. However, after appropriate measures had beon
taken, this situation gradually improved, The output of large
electrical equipment in October, for example, was equivalent to a
total capacity of 146,000 kilowatts, which, as compared to that of
September, was an increase of 22 percent. Likewise, the total
amount of high~voltage electric porcelain produced in the former
period, which was 5,742 tons, was 33.3 percent over that of the
latter period. In October, some of the plants completed the year's
national plan, while theoutput of a number of others reached the
production value planned for the end of the year. Plans for the
creation of different types of new products were partially fulfilled.

In the ocourse of the October increased-production and
economization campaign, new developments were made in labor competition
and technical reforms. At the Shenyang Transformer Plant, High-Vcltage
Switoh Plant, and Electric Cgble Plant, a series of technicale-reforn
competitions were enthusiastically carried out. At the Transformer
Plant, more than 2,000 workers participated in 800 different
technical exhibitions and competitions within several days. At
the bare-wire workshop of the Electric Cable Plant, some 222 workers
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took part in exhibition ¢ompet1tiors in comnection with sirgle
products and sets of products at, & rate of 450 times per person.
The workshop, with win. the first half of the month, comple ed 64
percen‘b of the month's total produc tion guota, while the piant, on
the 20th ddy of the month (October), overfulfilled the total
production quots plarmed for the entire year. On the 11th and
12th (of October), the workers of the Hua-tfung Switch Plant
proposed a total of 188 technicel reform items. At the Shanghai
Boiler Plent, the technical revolution campaign was enthusiasfically
carried out. In the plant's metal workshop, 438 technical refcorm
items were suggested within e period of 19 daye. Of these items;
300 were accepted. Progressive worker LI Fa=-hsiang sugaes-"eu &
total of meven :Ltems, which. after being applied, raised the
working efficiency by 2 %o 7 ti mes,. bringing about the cump*etzon
of the month's quota within a period of only 7 days. A great
number of other plants also carried out large~scale competitlons.
enabling their production to become increased day after day. Ia
early October, the output of relays per shift at the A-chieng
Relay Plant was increased from 600 to 800. Over 70 percent ol the
workers in the standard-par'ts worksliop set up a new record
regarding the quantity of output and quelity of products,

At the same time thet the mass movement was being launched,
the control work in every plani was also strengthened, gl:te.:r'an’Feae1nb
a SJstema.’u:Lc produotlon oxeratw.on to be carried out daily, every
10 days, and every month. At the Shanghei Eleotrical Equipment
.Plent, inspection was oarried out every 5 and 10 days to strengthen
the preparation and ‘adjustment work for production and to promptily
solve the various key problems that arise in the course of product:.opo
At the Harbin Boiler Plant, & "four-point inspection" cempaign was
launched by the workers. This campaign, which includes "the
- inspection of contracts, sets of products, production targets, anc
. deficiencies," was deszgned to enable every production unit and
individual worker to set up wc_ckir\g objectives and the leaders tn
stuGy the existing problems so that sppropriate measures can be
taken and special personnel assigned to solve these problens
within a prescribed period.
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X. TEN YEARS OF GLORIOUS ACHIEVEMENTS IN THE
LOW-TENS ION EIECTRICAIfEQUIPMENT INDUSTRY

Eggﬁnchi Kung=yeh, - ) : -vLow~Ten31on Elestrical Bquipnmen’
Peiping, No. 21, 10 November 1959, Research Office,
Pages 6=8 o Shanghai Electrical Equipment

Scientific Research nbtloute

During the 10 years since the founding of the republicy, our’
scientific techmology and industrial and agriculitural produciion
have made tremendous progress, In the fields of manufacturing, niniiag,
farm irrigation, communications, and transporitaticn, sutometic powers
operaied equipment has been increasingly used. The process of ™
automation must depend upon various types of return circuibs
organically composed of nuwerous different types of low~tension
electrical equipment, which reliably carry out protective end contro*
functions., According to statistios, over 80 percent of the electric
energy passes through low=-tension elesirical equipment. In those
nations vhere production is highly electrified, the figure reaches
over 90 percent. In producing every unit of generating equipment:
that has a capacity of 10,000 k1lowatts. a total of 12,000 low-
- tension electrical items (auﬁcmat air circuit breafers9 contachori,
controllers, etc.). excluding such simple iteme ac knife switches
and push buttons, is needed. Consequently, along with the continuo;s
development of the various sectors of our national economy a Tie
brosd use of power-overated equipment, the low-tension eleﬂtrlca1
equlpwont manufacturing industry widl have o wide development in the
future. Its mission will be important and glorious.

_ As a result of the economic invasion of the 1mper1allst
countries prior to the liberation, the supply of power-operated
equipment depended upon imporiation. The electrical equipment
industry of old China could mainl 1y carry out only repair and asserbling
work. Although a mumber of products were produced, they were al]
copies of foreign models and the quality was inferior. Low=
tension electrical equipment plants were nonexisting and producis
that were produced in certain electrical equipment plants were
treated as accessory items. They were not produced in series and
the technical and economic aspects were extremely backward. A
great majority of the materials used in production, such as silicca
steel sheets, resistance wire, and bimetal sheets, wers imported
from foreign countries, DIue to the enormous amount of foreign
products that poured into the market, the Chinese products were
unable to withstand the competition and the plemts firally lost
confidence in manufacturing. Under such circumstances, the low-
tension electrical equipment manufacturing industry could not
possibly make any progress.




Follow1ng the liberatlon, the party and the @ove¢nm°n+
carricd out reorganization work 6h the existing enterprises to
develop their production capablllties. Such plants engsged in the
production of low=-tension elecirical equipmedt as the Shenyang Iow=
Tension Switch Plant and the joint state and privately-operated

Hus~t'ung Switch Plant were then established. 4 low~tension electrical

equipment workshop was also added to the Hsiang-t'an Electrical

Equipment Plant., Adjustments were made in numerous small privately-

operated plants, enebling them to devote a part of their time to

the production of small switches., By 1992, the production of
low-tension electrical equipment, both in number of types and in
quantity, showed a remarkshle increase, satisfying to a great

extent the requirements of the various sectors of the national
economy Guring the rehabilitation period. However, due to the fact
that there were numerous different types of products, the specific-
ations of these products at that time were very confusing, and their
quality unstable, they were still unable to meet the over»all
requirements for the develorment of the national economye.

In 1953, in response to the appeal of the party and as a
result of conscientiously pursuing the study of Soviet tecihnology,
the progress of the development of the low~tension electrical
equipment industry was greatly acceleratéd. The Electrical
Equipmen’ Industry Control Bureau of the First Ministry of Machine
Buiiding, on three different occasions, carried out work on unifying
the designs of the products produced throughout the country, The
designs of several tens of products then became unified, which
finally completely eliminated the oonfused situation of the paste.

In the designing work carried out at the plants, the Soviet three-‘
phase des;gnlng method was adopted, with a designing and teste
manufacturing system being established. 4s a result of these
measures, products made after Soviet models were continuously test.
manufactured. By 1957, the test~manufacturing work on then uajor
categories of new products, namely, knife switches, compos:te '
switches, automatic eir circuit breakers, controllers, contactors,
starters, relays, manipulators, resistors, and rheostats, whxch
consisted of more than 100 different series and over 200 diflercnt
types, as well as a small number of special electrical items, was

- completeds Due to the fact that these products were of a bigh

standard and universsl usage, they were basically able to meet with
the requirements for the production of -sets of conirol eqzlpmenn
for large hydroelecuylc and thermoslestric power generating
facilities, transformer stations, hesvy machines, and
communication and transportation facilities. The practical work‘
done in these several years also accumulated a large nurber of
low-tension electricel equipment workers.
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For the purpose of conkinuously improving the technological
standerd of the industry, a low-tension electrical equipment research
office was established-at the Shanghei Electrical Equipment
Solentific Research Institute in 1957 Central laboratories were
also formed in the various plants, carrying oub a series of studies
and tests on the performance capability of p“oducts, material usasge,
and menufacturing technology.

Along with production expanslon, the manufa turlng techno]o*v
was also improved; with rapid progress being mede toward sn advancd
level., In the scops of technical installations svailable for

menufecturing work, for example; over 50 percent of the goal was resched.

Regarding AC contactors, whish wers in comparatively great demand,
test-maxmfacturing work was started in 1953, but already in 1956 ther
were being maede on a production line at the Hua~t'ung Switch Plant.
As g result of this, the output was rapidiy incressed end prcduc%
control was greatly azmplifxed and continuously improved. As
regards the manufacture of tools and patterns, the mechenization
of bench work began in 1957, with special emphasis placed on tha
grinding of blenks, enabling the junior technicians to become
familiar with the meshanical operations replacing the hand operati:
carried out by the senior technicians. Regarding the supply of
materials, the great majority of them were in sufficient supplys
plastics were widely substituted for metals, and eleotz oplating for
paintirg. In manufachurmng technology, die casting and powder
metallurgy were employed in the manufacture of contactors. Spot -
welding was also widely used, bringing about numerous advantagoous
factors in the lerge-scale production of exce‘lentuquallty low
tension electrical equipment had completely changed. In the early
stages of the liberation, only a few repai‘ and assembly plants
existed, but in 1957 a total of 33 fairly large plants were
establisheds .The total number of workers increased to more then
20,000, The annual production value exceeded 224,000,000 yuen, and
as regards low=tension electrical equipment, explosion~proof
equipment, and complete sets of equipment, the number of uwnits pro-
duced reached 1,500,000, which basically satisfied the increasing
demends of the various sectors of the national economys

The year 1958 was the first year of the Second Five=Year
Plan in which the masses erthuszastlcally followed the party =
principle of "exerting vigorous effort shd stwiving for progress
in socialist construction by inereasing and speeding up produck blom
producing goodwquelity products, and practising econony." Corsew
guently, in the field of asgriculture and industry anreceden%ed
progress wag made. In such a great 1eap forward, the output of power
generating equipment in 1958 was 4 times that of 1957, and
production in 1959 is expested to be more than double that of 1953
The increase in the output of this equipment orested a great demend.
for the production of a new series of iow-tension electrical




products, and at the same time: ureal-ed a keen mte"ﬂes+ on the *oa.r*‘
of the low=tension elestriecal egp.ipmerﬂ workers in the developmens
of new types of products, the use of hew materials, the employnent
of modern teechnology, and the expansion of production., As a result
of carrying out e mess movement and technical revolution, remarkahle
developments were maede in production, research, and designing

worke The power and wiedom of the workers of the industry were
elso fully displayed.

First, & series of new products, mclud..ng the 4,000-~ampere
DWO=geries wniversal-type automatic air circuit breakers, wers
test-manufactured. These circuit breakers, as compared to their oid
counterparts, have a circuit breaking capecity that ies lerger by
105 to 3.7 times. The area required for their installation has
been reduced by 60 percent; the size is smaller by 45 percent, and
the weight is lighter by 75 percent. Taking the 200-ampere circuil
breakers as an example, the manufacture of every 10,000 of these
products can save 300 tons of steel 1ma,1:e':t':wz.l9 25 tons of nonferrovs
metals, and 150 tons of insulating materials. Among this series cf

products; the 1,500-ampere and 200-ampere grade are already
being produced. Secondly, regarding the 1,000~ampere RN0-~-series’
enclosed-type fuses, their current breaking power is 4 to 5 times
greater than their o0ld counterparts. The breaking power of the
various grades of 400 amperes end less has reached 50 kiloamperes
(effective vajue), which is greater than the maximum 46 kilioamperves
epecified for the AC5 grade fuses of the British B. S, 88 national
standard., In the case of other items, such as the 600-smpare ani
less CJO=series AC contactors, the main technical characteristies
are that the mechanical durasbility is 5,000,000 times; the electrical
durability, 250,000 times; the working frequency, 1,200 times/hour;
and the inversion power, 20 times that of a tenfold rated curreni.
Modern thermal relays possess the advantegeous characteristics of
current adjusting, temperature reciprocating, and high thermal
stability. A modern relsy and a contactor of the new series can bz
made into a modern magnetic starter, Designing work on e new esnies
of star-delte starters, electromagnetic relays, and DC contactors
is also being carried out at full speed through the joint efforis
of various menufacturing plents, Modern explosion-proof megnetic
starters and push buttons for use in coal mines are being produccd
at the Shenyang low-Tension Bwitch Plant. All thess new producis
are durabie, small in size, and light in weight, and & great amovn’
of raw meteriais can be ssved in theéir manufacture. Alsc, such
advanced products of great compiexity as magnetic controllers for
730/550 rolling mills, and control panels for coal weshing machires,
dress:ng machines, and large blast furnaces of '‘a capasity of

1,513 cubic meters, were mamfactured.
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At the same time that new types of products were being dovslcned,
work on improving the design of :the old produots was also carried
ouls A% the Shenyang Low-Tension Switch Plant, for example, {| =type
magnetic starters wers pub into greater usage; which greatly raised
the economic aspects of the products. At the Hua-ttang Switch =~
Plent in Shanghai, the desiga of the A-3000 Series air cirouit
breakers was improved, vhich resulied in broadening the usage of
these products. -The plant also compleved the designing of a wew
series of AC contactors. At ithe Hsiang-t'an Elec*‘c.rica;‘;mEquipmen'b
Plni, a new design of the 6,000-ampere D¢ automatic air ‘eircuit
breaker was mades A% other plants, such as the Shenghai Eledtricsi-
Machine Plant end the Chung-nan Bleotrical Equipment Piant, modern -
contacters and fuses were designed and tesi-menufaciured, Both
technically and economically, all these mew products are one to
5 times better than the old ones. o ' -

With the continuous increase in the number of new products
and their output, enormous quantitiés of new materisls were uséd.
Apart from using eluminuvm as & substitute for copper and plastics |
for metals, graphite bakelite powder was used in manufacturing hezr=
ings and asbestos bakelite powder was used in making heat-resistan™
parts, Vew domestically menufaotured meterials, such &3 viayl
chloride plastins, epoxy resins, various types of insulating varnicias,
gless fiber, silicone rubber, high-intensity enamelled wire, birch
veneer, glass fiber veneer, clay, tale deramic-s, semiconductors, ant
bimetal sheets, were also used broedly and in large quentities,

As & result, small and superiov-quality electriscal equipment was
produced and miniature-type switches were test-menufestured.

In menufacturing technology, the rate cf progress was even
more remerkable., The proporiion of the punching and pressing of
1=rts bas reached 80 to 90 percent., Highly efficient esutomatic
and semisutomatic machine lathes and automatic punch presses were
introduced during the period of the technical revolution. According
to statistics, the total number of improved equipments used, ané
suggestions on new technology spplied, by the Shanghai Hua=~tlung
Switch Plant within a period of one year reached over 1,000, A:

a result of the teshnical revolution launched by the masses of
workers and the enormous quantities of products being produced ty
means of production lines, ‘the ovtput was rapidly inoveased. At

the Huas=i%ung Switch Plant, for example; the oubput of relsys in

1559 eluvne totelled over 300,000, which was 6 times that of 495S. _

The Shanghai Hsingwchung Bicctrical Equipment Plant, which started
test-manufacturing the KT series AC contactors ‘in the first querts
of 1959, had & labor force of only 200 workers, However, after
carrying out their work with the aid of production lines and fully
exerting their revolutionary efforts, they were able to producs +iese
products in large amounts by the third quarter of the seme year.

The total monthly output in that period was approrimately 10,030,

¥
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A% the Shvnyang .laOWmTPn ion bwrbch Planu, a tot 1 of seven automatic
assenbly lines was set up in the first 6 months of 1959. Also, a3
a result of ms.stermg numerous bpecial technical methods, such &as
using pa.t‘aff:.n wax for ‘precision casting, the pattern making of.
delicate parts was greatly speeded up. The use of & high-voltage
electrostatic field in paint spraying greatly raised the utilizaticn
etfficiency of paints. The adoption of the supersonic=-wave weldirg
method solved the conductor welding problem of using aluminum as
a substitute for ¢copper. All this has opened up a broad rmth for the
nroductl on Gevelopment of low-tens:.on electr:.cal equ..pment ooth
quani::.ta ively and qualitatively. :

. In’ the past, the production -of 1v:>w~s*l:<-:‘nssi<:m eleﬂtrlcal
products ‘was concentrated in only a few localities.: By 1958, ‘IOW
every, as a result of reésolutely carrying out the policy of . -
“adva.ncmg with both feet," & great number of plants was establr. shed
in various places througaoau the country. The annmual oubput of
each type of ‘preduct in some of the newlywes"t;ablm"led plants wag
designed’ to reach several tens of thousands. - Their scope of
operation is much larger then some of the old plents. At the .
sonferernice ‘on Low-Tension Electrical Equipment Control Fgoilities
neld in Shanghai in November 1958, the total number of new and old
olants Pepresented wae more than 100, which was triple the number
of plants existing in the final period of the Firat Five-iear Plian,
These new plants were estgblished and developed by simultaneously
carry:mg out construction, test-manufacturing, and production, as -
well ‘as by combining the native with the modern method, launching
a mass movement campaign; and developing special eguipment. -
According to statistics, the total number of types of special
equipment created in 1958 exceeded 200, ‘of which 90 were basic
ones that have been widely used. Due to the fact that the ‘

manufacturing plants are scattered all over the country, they ..
benefit by the local supply of materials and by the mami‘acmr.wg
and disposing of their products locally, which will ult J.mately
eliminate the:difficulties of supplying sets of products to re_mo T2
areas and assure a continuous leap forward. g

During the 10 years since the liberation, the low-tension

elnctrioal equipment manufacturing industry. hes made glorious
achievements, - Several hundred new products were produced and
developed from & low to high standards,  The majoritvy. of the mgbterisls
used in production were mshufactured domestically. Nsw types of
meterials were fully ubilized arnd alvaaced marufacturing me thods
were employed., The great majority of the products can now sabisiy
the nation's needs, while some of them are being exporieéd To aid
in the construction of our brotherly countries. However, iun order
to assure the further progress of our technical level and to meet
the requiremenis for the continuous develorment of our national
economy, large and superior testing and research centers are




=

required. Consequently, since the beginning of 1958, the teeting
centers at various large old plants have been etrengthened and

study on the improvement of products has been pursued. A testing
center of a national scale for eleotrical products for use in
tropical arees was also established. At the Shanghal Electrical
Equipment Scientific Research Institute, preparation for the
establishment of a large-scale testing center is underway. When
completed, various types of testing equipment, including those for
testing DC and AC current breasking capacity up to 100,000 emperes -
and the durability of electrioal products, will become available. -
At present, equipment for testing current breeking capacity up to ..
50,000 amperes (effective value) is in operation, serving the .
verious menufacturing plants m :lmpro ving and deve loping low-tens:.cn
electrical products. L

For the purpose cf mcreasing the output and mprov:.ng the
quality of lowetension electrical equipment, work on the um.flca:b:.on
of the specifications of products throughout the country is being. .
oarried out s0 that & national standard can be ultimately establisbed,
Also, efforts are being mede to standardize and universalize all
parts so as to lower the costs of production end raise the eff:.clencv
of their utilization. Along with the rapid development of the
industry throughout the ocountry, a teclmical cooperation and . )
information network was organized in 1958 for axchanging and pro-
pagating advenced production experiences within the country, AL -
the seme time, technical ocooperation with Soviet Russia and other -
brotherly nations was strengthened and advanced Soviet expenences
were studied, whioch resulted :.n the continuous improvement of ou:r :
technical levels '

Along with the @‘ea.t—leap—forward development in the variouu
sectors of our nationsl economy and the establishment of people'”
communes, the sutometion of our industry and the electrification
of our sgrioulture have been inoluded in our daily. disoussionse
In order to bring sbout greater developments in this glorious and
vital task, the low=tension electrical products menufacturing
industry must continue adhering to the spirit of Eighth Session of
the Eighth Plenum of the Central Committee, carrying out the anti-
rightist campaign, exeriting vigorous effort, assuring the teohnical
revolution, speeding up the development of new and the improvemert .
of old products, and raising the technical and economic level of
both new and old products. It must accelerate the test-manu-
facturing, production, and extension work on a new series of - produuts
80 as to rapidly acquire satmfactory economic results. Regarding
the production of sets of products, it must use "weak ocurrent"
equipment 80 as to reduce the dimensions of the products and L
increase their stability. It must exert positive efforts in trair-
ing new teohnicians, expanding the areas of production, propagating

- advanced technical expenences, and organizing produotion 1inea +o -
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increase the extent of mechanical operatlonse It must use and
develop to the utmost extent new types of materials; it must
continue study on plant des:lgm,ng ahd manufacturing technology,
as well as laboratory study, so as to increase the output and improve
the quality of products., It must speed up the establishment and
strengthening of research testing centers, recruiting experienced
workers specialized in the fields of physics, chemistry, eleetrical
engineering, mechanics, metallurgy, and mathematics, with a view to
strengthening the industry's research and testing work. It must
continue to promote technical intelligence work, giving attention
to new achievements and trends in the development of the industry
and ceaselessly studying the advanced experiences of Soviet Russia
and other brotherly nations. It must summarize and propagate the
rich production experiences acquired by the masses of workers in
the course of their practical work. All this will enable the reseawch,
testing, designing, and production work to become. organized, and the
low-tension electrical equipment menufacturing industry to satisfy
to the utmost the requirements for the development of our national
economys -
At present s the workers of the lowetension eleotmcal
equipment manufacturing industry are confidently and positively
responding to the resolutions of the Eighth Session of the Eighth
Plenum of the Central Committee, striving for the completion of the
principal targets of the Second Five-Year Plan before the end of
the year (1959) and for overtaking Great Britain in the output of
principal products within a period of approximately 10 years.
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XI., TEN YEARS OF TECHNICAL ACHIEVEMENTS IN THE HIGH-
TENSTON SWITCH INDUSTRY AND FUTURE PROSPECTS

Tien-chi Kungeyeh, 'Chpu Chung-miin, .
Peiping, No., 21, 10 November 1959, Deputy Director and ooncurrent?y
Pages 9-11 e Chief Engineer, =
ST ﬁiShenyang ngh-Ten31on Switoh
Planb '

. High<tension swit ches are key equipment for power generatlon
transmissiony and distribution lines. They carry out control and
protective functions in an electric power system. The main
high=tension switches are circuit breakérs and isolating switches,
Loading -switches are ‘also a type of hlghuten81on switeoh, which, wher
equipped with a fuse, cen be used as“a part of a cirouit breaker.
High~tension switches are of numerous different types; the mechanical

- structures have their respective individual characteristics. Taking
the weight of the equipment as an example, thé highwtension circuil
breakers produced in the ocountry vary from several tens of kilow
grams to nearly 100 tons. - Along with the daily increase in the
scope of power networks and the capacity of individual generators
and power stations, high-tension" -switches of a higher voltage, lerg:
capacity, and speedier function sre in increasing demand. The use’
of highwtension switches has a ‘set standard in relatlon to the .
capacity of powersgenerating’ equlpmenbe Generally, 1n’every set of
generating equipment which has a Gapacity of 10,000 kilowatts, 100
to 120 high~tension oircuit breéakers and 400 to 480 high~tension
isolating switches are reguired. Consequéntly, the development of
the high=tension switch manufacturing industry has a direoct effect
upon that of the eleotric power industry.

Prior to the liberation, the supply of high-tension switches
almost totally relied on import. The Chinese national industry
produced only a number of simple and small products, which were
never inspected or tested, The largest cirouit breakers, manufactavedl
by copying foreign models, were indoor o0il circuit breskers with a
voltage of 33 kilovolts. The eleetrical equipment plants, which
were established in K'uneming and other localities with Kuomintang
bureaucratic capital, produced only 7.5« and 13.2-kilovolt indoor

il eirecuit breaskers with a current breeking capacity of not more
than 100 megavolt-amperes. The design of these products was o0ld and
backward end the total number produced was only around 100,

In 1949, following the founding of the Chinese People!s
Republic, the high-tension switch manufacturing industry, like all
other industries in the country, which were developed undexr the
leadership of the party, following the party principle, with the
unselfish aid of Soviet Russia and the untiring effort of the masses
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of workers; made tremendous progress. In productlon capablllty, :t
progressed from its 1ncapab111ty $0 produce a series’ of products
prior to the 1iberat10n, o preparln for the establlshment of the
first production center in 1952, and then to 1ts present establishe
ment of plants throughout the dountry. The supply of products oan
now satisfy the needs of national oonstruct*on, completely dhanging
the past situation of mainly relying on impart. In the output of
different types of products, it has advanced from the oopying cf ,
individual products of a bagkward design in the pre-liberation days;
to systematic production by copying & series of modern Soviet produd’
starting in 1953, to gradually carrying out its own design of -
products suitable for use in the country, The industry has now
become fully familiar with the technology of menufacturing 220<kilo=
volt high=tension switches and is test-manufacturing still higher
tension and larger capacity products to meet the requirements for -
the future unification of the nation's power networks into a single -
large network. -The speed of all these developments is unprecedentel
in the history of the world.

Following the liberation, the par*y gave con31derab1e -
attention to the high~tension switch menufacturing industry, In
accordance with the policy of "making self-sufficiency the pr;mary
objective and foreign aid a secondary one," which was adopted in
the development of our industries, a numbe¥ of experienced workers
in the industry were transferred from Northeast China and organlzed
into a planning group in 1950, carrying out designing and test-
manufacturing work. In the beginning of 1952, 0il circuit breakers
of a rated vpltage of 15 kilovolts and a current breaklng capacity
of 50 megavoli-amperes, as well as isolating switches and fuses cof
a similar voltage, were test~manufactured in Harbin, In the same
year, the Shenyang High~Tension Switch Plant and the Shanghai
Hua=ttung Switch Plant were established, both producing 60=kilo.
volt oil circuit breakers. However, because these types of produvcic
were of old design and small capacity, and because the various types
of materials used in the production were numerous, the mamufacturing
technology oomplex, ‘and the steel consumptlon 1arge; they were
unable to meet the requirements of the nation's anticipated largee
scale economic develoPment. At that time, the party adopted the
policy of resolutely carrying out the study of Soviet experience,
which was subsequently followed by the masses of workers. Engineers
and technioians oriticized the superstltutnons about British tech=
nical materials and the idea of blindly worshipping Britain and the
USA, oreatlng a firm understanding as regards resolutely learning _
from Soviet Russia. In 1953, work on unifying designs and remodelling
high~tension switches was launched. : Production was carried out
according to plan by copying modern Soviet products and the Sovied
technical standard was used. This finally completely eliminated the.
past backward and confused situation resulting from copying proauets
of the caplta¢¢su aouniries,

<
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The unselfish aid of Soviet Russia hae exerted a great effect
upon the speedy progress of our high-tension switch manufacturing
industry, Soviet Russia, which possesses rich experiences and first
class technologyy not only furnished us with complete sets of technical
data and helped us in training technloal personnel, but also dispatened
specialists to our country. to supervise our work at the plants, 4
enabling us to gquickly master the mamfacturing technology of Sovie’
products. From 1953 to 1955, Soviet medel IOu, 35=, and 110«kilovols
0il blast circuit breakers (the 110=ktlovolb ones were with a
current breaklng capacity of 2,500 me avolt-amperes) and 10, 20~,
and 35«kilovolt oil circuit breskers (with a current breaklng o
capacity of 200 %to 2,500 megavolt«amperes) were testemanufastured.

In 1957, Soviét model 110-kilovrols 39)00~megavoltmampefe 0il blast
circuit breakers and 4,000-mega¢olt-empere compressed air ozrcult
breakers were also test»manufaoturedn

" During the period of the First Five-Year Plang apart from
reoonstructing and expanding verious old plents, including the

Shenyeng High-Tension Switch Plant and the Shangha1 Hua~-t'ung

Switch Plant, strengthening the technical reforms in the tool and

machine shops, and establishing ahd strengthening various central .

laboratories, the modern Sien High-Tension Switch Plant and a high

and medium tension ourrent-testing center were built and a ‘Speciadl
research institute was established with Soviet assistance, After :

mastering the Soviet manufecturlng technology and accumulating several. .

years of de81gn¢ng experience, work on the improvement of the structura

of products, enabling them’ to become suitable for use in the country,
was ocarried out in the f1na1 period of the First Five-Year Plan,

In the great-leap~forward year of 1958, the workers of the
high=tensicn switch manufacturlng industry @rried out a mass movemer.;
and technical revolution, Cadre members themselves engaged in
labor, while workers also part1c1pated in control work, The past
irregular systems and procedures were totally reformed. In eavh erd
every nanufacturing plant, new products were rapldly developed. in
the Shenyang High-Tension Switch Plant alone, a total of 20 new
products was test-menufactured in that year. As s result of
simplifying the complex test-manufacturing procedures and fully
relying on the masses, the period requlred for the test manufacure .
of a product was greatly reduceda The test manufacture of a power-
cperated insiallation, which in the past requlred several months tc

complete, now takes a priod of only 7 days. Since the ‘beginning
of the great=leap~forward movement, the major products Whlbh were
test-manufactured included 220~kilovolt 5,000~megavolt-ampere oil
blast circuit breakers by the Shenyang'nghpTen81on Switch Plant end

the Huawtlung Switch Plant, and compressed air cireuit breakers o

a similar voltage and current break;ng oapaolty by the Sian High=

‘Tension Switch Plant, The oompletion of these 220-kilovolt oil

blast and compressed alr 01rcu1t breakers shows that our hlgbw v
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tension switch manufacuurlng technoiogy has advanCod a ‘large step
toward the international level. The progress in the test manu-
facture of circuit breakers in the 15- to- 220-k110volt series took
us a perloa ‘of only 7 years, yet 1t ‘took a total bf 37 years for
the U.SséA. to advance from manufacturing the 22-kilovolt series
in 1901 to producing the 220-kilovolt series in 1938. ‘The gpeed
of our development has not been experlenced by any capltallst
country. It fully conflrms the superlorlty of the soclallst ,
system. o
During the past few years, 10-k110volt light-weight 011 -
circuit breakers, 35- and 60-kilovolt light-weight isolating
switches, 110-kilovolt ground switches that can bée used as a o
part of a circuit breaker, and quick break switches were test-
manufactured in accordance with improved designs and new materials.
At present, the test manufacture of the 60-kilovolt column-type
0il eircuit breaker is scheduled to be completed soon, while the
test manufacture of the 330—L110volt compressed air clrcult o
breakers and isolating switches is still in progress.

"In distinguishing hlgh-ten31on circuit breakers in accordance
with their arc blow-out dielectric function, a total of three o
types, namely, 0il blast, oil, and compressed air, can be w;de*y '
used. An oil blast circuit breaker has a larger capacity and is
capable of speedy functicning; however, its manufacture reyuires
the use of more steel materials and transformer oil. An oil ’
circuit breaker has comparatively slower functioning and a smaller
capacity, but its manufacture involves less consumption of
materials and is low'in cost. A compresSed air cirvcuit breaker
is capable of reaching an extremely large capaciiy and a high
sPeed of functioning, and can be tested by means of the t
distribution method without reguiring large-capacity current
breaking testing equipment. However, itsstructure is complex
and the cost of its manufacture is comparatively higher. Due %o
the fact that these‘typeS‘éf circuit breskers have individual
characteristics, their development in various countries depends
upon the existing material and economic resources. In accordance
with the conditions of our country, several tasks should be .
empha31zed‘

1o To carry out the development of oil circuit breakers
in accordance with the great demands. The 220-kilovolt oil blast
circuit breaker which was test-manufactured in our country has &
net weight of 14.3 tons and reguires 16 tons of o0il, in comparison
with which the oil circuit breaker of a similar voltage which
is now belng test-manufactured is a llttle over 3 tons and uses
only 700 kilograms of oil. Due to the fact that the majority of
the circuit breakers ‘presently required in our country need not
necessarily have a large capacity, and for the purpose of
economizing on steel materials and transformer oil, the large-
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quantity production of o0il circuit breakers is essential, The
development of the same type of products of the 35« to 220-kilovolt
series or a still higher voltage is desired. :

2, .To develop simple equlpment, such as loadlng sw1tches,
to substitute for the structurally complicated c1rcu1t breakers.

A ground knife °w1tch, together with a quick break. sw1tch, can be
used in. g step—down transformer statlon in substitution for &
circuit ‘Jbreaker. A fuse can breek overloadlng end shortcircuit
current ‘and can also serve as an sutomatic re01051ng gate. Vhen
used in’ congunctlon with a loadlng sw1tch9 it is capable of
functioning as’a circuit breaker. An' isolating switch ‘with &
powerful arc blow-out capability can be used in a transformer’
station as a substitute for a 01rcu1t breaker. All this equipment
is simple in structure, eady to’ manufaoture, and Low ;n ‘cost, and
therefore should be widely developed., R

53¢ In manufacturlng power dlstrlbutlon clrcult breakers, ‘
new materials should be used and new designs and manufacturlng o
technology should be employed 'so as to simplify the structure,
reduce the size, economizé on material ‘consumption, and save
manhours. Power distribution circuit breakers of 10 kilovolts andj
less account for ‘approximately 90 percent ‘of the ‘entite demand for
circuit breskers. If their structure can be 81mp11f1ed and” new
materials used, the costs of productlon can be greatly lowered.

In 1958, the Shenyang High-Tension Switch Plant test-manufactured
the 10~kilovolt 0il circuit. breaker, u51ng glass cloth and epoxy
resins 1nstead of insulating cardboards in ‘the manufacture of the
arc blow-out equipment and cast aluminum. alloy as 8 substitute for
a greater part of the copper conductance materlals, enabling the
weight of the equipment to be reduced from 170 to 100 kilograms,
This not only cut down greatly the consumptlon of steel materials
and copper and the manhours spent in the machining work, but- also
reduced the size of. the products and the aresa requlred for their
installation. . Also, the use of the punching, press1ng, and
casting methods to substitute for the cuttlng process, and
conveyor belts or rails in the assembly line, will serve to cut.
down manhours and material consumption, as well as to 1ncrease the .
output and 1mprove the quality of the products,

4. To improve the structure and raise the capa01ty of oil
blast circuit breakers. The oil blast circuit breakers that are _
presently produced have reached a voltage of 220 kilovolts, Due to
the fact that the production of this type- of equipment requires a
larger cons umption of metals and transformer oily it is not
feasible to give them & higher voltage.' The essential work to be
done at present is to raise their current breaking capacity, speea
up theix functlonlng, and improve the performance capability of the -
reclosing gate, so, that they nay be able to meet requlrements .
wherever oil crrcult ‘breakers are unable to. Also, air functioning
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installations should be used to stbstitute for DG power sources to
cut down investments in storage batteries. '
5. To develop super high-tension, large-capacitys and

speedily-functioning circuit breaskers to satisfy the needs of the

rapid development of large power networks. After the enormous
hydro-electric power stations on the San-men Gorge, the Liv-chia
Gorge, and the three gorges on the Yangtze River are put into
operation, super high-tension and largé-capacity power networks
will emerge. The 220-kilovolt circuit breakers presently being
produced cannot possibly meet the requirements of these networxs.,
Instead, circuit breakers of 330 and 500 kilovolts or of a still
higher voltage and larger capacity are desired. Due to the facy
that large-capacity air circuit breakers have more advantages,
priority should be given to their development. The maximum :
current-breaking capacity of the 330-kilovolt air charging circuit
breakers presently being test-maenufactured will reach 12,000 and
20,000 megavolt-amperes. At the same time that air charging
circuit breakers are being produced, super high-tension and large=-
capacity oil circuit breakers should be studied and developed.

In order to meet certain special requirements, circuit
breakers for use in generators, high tension DC power transmission
circuit breakers, SFy circuit breakers, and circuit breakers for ure
with electric furnaces should also be developed.

New types of isolating switches should be developed according
to need. The design of these switches should be simplified. The
three-column type isolating switches presently being produced
should be gradually replaced by the double-or single-column type.
After the 330-kilovolt 2,000-smpere isolating switches are
produced, the development of this type of equipment should proceed
in the direction of a higher voltage and larger capacity.

The design and manufacture of high-tension switches requires
that a tremendous amount of high-voltage and strong-current testing
work be carried out. Only by repeatediy testing and studying the
high-tension physical phenomens and the strong-current arc blov-
out structure can new types of products be created. Since the
birth of New China, the party and the government have been very
much concerned about the testing and research work on high
voltage and strong current. With the assistance of Soviet Russia,
a high-voltage and strong-current testing center was constructed
at Sian according to the international standard. This testing
center is equipped with two sets of impulse synchronous generators,
each with a short circuit capacity of 2,500 megavolt-amperes.
large-capacity oscillating return circuits, 6,000-kilovolt impulse
voltage generators, 250nki1oampere/200~kilovolt impulse current
generators, 2,250-kilovolt working frequency testing transformers,
and 1,500-kilovolt DC high~tension installations. The presence of
this modern testing center has created a number of conditions for
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strengthening the testing and research work on high voltage and
strong current and for gradually improving the performance
capability and the design parametérs of the products. This year
(1959), after completing the test manufacture of the new 330~
kilovolt series of products, model testing work on super. high-
tension insulating structures, strong-current arc blow-out
structures, and cooling systems will be initiated to prepare for
the future design and test manufacture of higher-voltage and
larger-~capacity high-tension switches.

With the rapid progress of our electrlc power 1ndustry and
the daily increase in the capacity of 1nd1v1dual generators,
power plants, and power networks, the task of the high-tension
switch manufacturing industry will be difficult but glorious,.

It is firmly believed that through the adhievements ‘already made

in the great-leap-forward development and by continuously
following the party principle and exerting our effort, the industry
will be able to make still speedier progress and in the not too
distant future we shall be able to surpass the oapltalist
countries, : : :
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XII.» FLYING LmAr IN THE uXPANSLON OF TH& ELECTRIC WELEING
: ' EQﬂIPMENT INDUSTRY

Tien-chi Kygg-xeh, e lectrlc Weldlnngqulpment

Peiping, Nos 21, 10 November 1959, Research Office, Shanghal -
Pages 12-14 = - 'Blectrical Equipment

Scientific Research Imstitu’=

Electric welding equipment is one of the important types -of
equipment used in the electrical equipment manufacturing indusiry.
It is important because electric welding has now become an
important technical process in many modern industries, especially
in the machine-manufacturing and building industries. The process
of electric welding not only can firmly bind metals together, but
also can cut down metal consumption, raise labor product1v1ty, and’
improve the qualiity of products.

Today, electric welding is being exten51vely used., Thp
output, the number of different types of products, and the degree
of automation of this type of equipment in a country clear¢y show
the level of industrial development of that country.-

‘In 0ld China there was no electric-welding equipment industry.
Electric welding was seldom used. In repairing machine parts, only
simple hand-operated arc welders were used. ‘These weldsrs were
all imported from Britain.and the U.S.A. :

I

In 1949 the China mainland was liberated; the @ppearance of
the entire country was completely changed, The electrlc-weldlng
equipment industry entered its development stage. :

‘With the restoration of the national economy, the output of
iron and steel rapidly increased and the use of electric welding
became more widespread everyday. The electric welding equipment
originally possessed by the various industries could not meet the
increasing need. At that time, however, there were still no plants
specializing in the manufacture of this type of equipment.
Production was carried out at some of the electrical equipment
menufacturing plants, such as the Shanghai Electrical Equipment
Plant, which produced a number of DC hand-operated arc welding
generators, and the Shenyang Transformer Plant, which manufactured
AC hand-operated arc welding transformers. This was the beglnnlng
of our production of electric welding eguipment.

For the purpose of continuing to satisfy the needs of the
progressing national economy, the Shanghal Electric-Welding
Equipment Plant, the, first of its kind in the.country, was
established in Shanghai in 1953 through the merger of numerous
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small electrical equipment manu,acturing plants. In the beginning,
the plant could only produce, by copying Soviet models, a small
amount of hand-operated arc Wwelding equipment and simple and small
contactor arc welding equipment, such as the BS-330 type AC hend-
operated arc welding transformers. Thereafter, production advanced
toward comparatively more complex products, such as the AT-320

type DC hand—operated arc welding generators and the NP~-25 type
foot-pedalled spot welders.

The development of automebile manufacturing and ship building
in our country requires large guantities of sutomatic electric
- welding equipment, such as automatic arc welders that are capable
of welding under the layer of flux, and automatic contacting arc
welders that are equipped with electronic and ionic starting and
‘regulating installations. Before starting to manufecture these
“types of complicated equipment, we must first become familiar w1th
“the theories pertaining to the automatic adJustment in the ‘arc
- welding process and the automatic control in the contact weldlng
process, In this connection, a series of research projects must :
be carried out..

- In the early part of 1955, the Electrlo—Wéldlng.bqulpment
Research Office of the Shanghai Electrical Equipment Scientific
Research Institute, the Machine and Electrical Equipment Research
Institute of the Chinese Academy of Sciences, and the Shanghai
- Blectric Welding Equipment Plant jointly pursued the study of
theories pertaining to automatic adjustment in the arc welding
process and the use of electronic and ionic instruments in :
contact welders., As a result of carrying out extensive testing
Work, comprehensive examination, and complete analysis, the
- EA-1000 type automatic arc welders, which were equipped with
an arc and voltage regulating system and were capable of .
maintaining the stability of the voltage and the length of the arc
in the course of the welding process, and the XQ-100 type
- simultaneous igniting tube interrupters, which were capable of
regulating the closed circuit time in contact welding within
0.02 to 0.18 second, and could also regulate the wave form of
every cycle in AC current so as to gain accurate control over the
heat capacity of the welded obaect, were manufactured in the early
part of 1956, The production of these types of equipment has laid .
down an excellent foundation for the future development of varlous
other types of automatic welding equipment,

At the end of September 1956, the resolutions made at the
Eighth Congress of the party, held in commection with the _
launching of the Second Five-Year Plan, pointed out: MAs far:as
conditions permit, advanced technical equipment should be employei,
the latest scientific achievements utilized, and vigorous efforts
made to master this new technology so that our industry can be ...
raised to the modern technical lievel....'" . These importaent
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instructions of the pa*ty gave a de0¢51ve 1mpetas 10 Lhe deveiopment
of the electric welding equipment industry. It was due to these
instructions that electric welding, an adVanced and highly

efficient method of machining metals in the modern’ eray finally -
attracted the people's attention. Consequently, much attention

was given to the equipment used for such & process. Numerous -
industrial concerns, which formerly seldom employed the electric
welding process, were now ceaselessly expanding the scope of its
usage, while others, which had orgginally only adopted the hand- -
operated arc welding method, also started using the automatic

arc welding and contact welding processes. Under such circumstances,
the output and number of different types of electric welding
equipment, especially automatic arc welding and asutomatic contact
welding equipment, had to be rapidly increased. By 1957 we were
already capable of producing in large gquentities numerous types

of universal electrlc welding equipment, This equipment included
various types of AC hand-operated arc welding transformers, - -
automatic arc welding transformers, and multi-station type arc -
welding transformers; various types of DC arc welding generators,
including multi-station type DC arc welding generators, automatic
and semiautomatic arc welders, and various types of medium and
small capacity spot and seam contact welders, together with their
necessary matching electronic and ionic control “instruments, such
as time regulators that were used for control in proper sequence, .
non-simultaneous~ignition tube contactors, and 31multaneous-1gn1tlch
tube interrupters.

For the purpose of coordinating with the development of the
scientific-instrument and heavy-machinery manufacturing industriesg
modern capacitance retaining spot welders that are capable of -
welding thin metals, and slag welders that are of the highést
international technical level and are capable of automatlcally
regulating and maintaining the stability of the depth of the
melting pond in a welding process, were test-manufactured in 1957

1I

Since the great-leap~forward year of 1958, as a result of
following the party principle of exerting vigorous effort and
striving for progress in socialist construction by increasing and
speeding up production, producing good-quality products, and
practising economy, the workers of the entire electric welding
equipment manufacturing industry, under the leadership of the par‘ty9
eliminated all superstitution, liberated their thinking, and 2
carried out a technical reform and revolution. As a result, the
total output of electric welding equipment in 1958 was double thati
of 1957. The total number of sets of equipment produced in that
year reached over 9,000, excluding a great number of those produced
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by the various medium and small electrical-equipment plants and
those manufactured by the users themselves, In 1958, for the
purpose  of coordinating with the .great-leap-forward development of
the heavy machinery, aircraft, automobile, and tractor nanufacturing
industries, as well as the iron and steel industry] modern electrlc
welding equlpment9 such as sleg welders, was put into formal
production. At the same time, several types of large and high-
grade electrlc welding equipment, the manufacture of which had
never been previously endeavored, were also produced. This .
equipment included 300-kilovolt-esmpere rectifying impulse wave.
spot welders, used in the aircraft manufaoturlng industry and
capable of spot welding alumlnum alloy of a thickness of 0.8 N O 8
to 2 + 2 millimeters; thin plate butt welders, equipped with buir
removing installations and capable of removing burr from the surfaue
of the welded object and also capable of automatlcally butt welding
low carbon steel hands of a thickness of 0.8 to 3.5 millimeters and
g width of 30 to 250 millimeters; and automatic butt welders of

a capacity of 750 kllovoltuamperes, used for wéldlng the wheels of
automobiles -and tractors. -

. In carrying out research work, the party 8 policy of ,
"scientific research work serves production and should begin. w1t
socialist construction" wes followed. .In the great-leap~forward
development in 1958, research work on modern electric welding
eguipment, which has great bearing on sociallst construction wor k,,:
was continued. Among the special Subgects studied in connectlon
with the equipment used was protective gas arc weldlng.’ In N
consequence, such modern eguipment as carbon dioxide arc welders
and argon arc welders were manufactured.

‘ In the continuous great- 1eap«forward development in 1959,

he electrlc welding equipment manufacturing 1ndustry again made
new achievements., This was due not only to the experlences gained
in the great- 1eap—forward year of 1958 and the doubling of efforts
on the part of the workers in commemoration of the tenth annivercary
of the founding of the republic, but also to the fact that the
supply of various types of raw materials and parts was now adegn
and the fact that the work of expanding various plant bulldlngs,
which began in 1958, was completed and the new buildings gradually
put to use. Furthermore, due to the fact that a number of medium
and small electriocal equlpment planbs, which were built up in
1958, were now capable of producing numerous types of hand-
operated arc welding equipment, those major plants which ,
originally produced these types of equipment could concentrate on
the manufacture of automatlc electric welding equipment as well =8
large, modern, and high-grade equlpment. '

In connection with the successful results obtained and the

‘tremendous increase in the output of the products previously test=
manufactured, also manufactured were 600-kilovolt-ampere rectifying
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impulse wave spot ‘welders; unlversa] type slag welders; oonsole

type automatic seam welders, used in electrical equipment production
lines for welding shells ahd oil tanks; and simultaneous~ignition
tube interrupters, equipped with welding current automatic amplitude
modulatlng and stebilizing installations so as to sabtisfy the pre-
heating and temper requirements of the welded object, and capable

of insuring the quality of the welding work. At present, preparatici =
are being made for carrying out the manufacture of highly productive
automatic steel roll lap welders, 500=kilovolt-ampere steel rail
butt welders, and 650-kilovoli-ampere rotary transformers for use

in welding the longitudinal seams of steel pipes in productlon
lines, " ;

III

Durlng the past 10 years, Soviet Russia and other brotherly
nations furnished us with unselfish aid. Soviet Russia, especially,
supplied us with a large amount of advanced technical data and .
dispatched specialists to our country to supervise our work. With
the assistance of these specialists, the first group of our electric
welding equipment technical persomnel was trained. These individuala
are now skillful workers, having advanced from copying work to
designing numerous types of products, This is a good example of
proletarian internationalisim. We shall continue to apply the
advanced experiences of Soviet Russia and other brotherly nations,

iv
Ten years have passed. Our électric welding equipment

manufacturing industry not only has developed from its previous
low level to its present high level, but also has manufactured -

numerous types of advanced, modern, high-grade, and asutomatic products,

having become one of the principal sectors of our electrlcal
°qu1pment industry. -

t present, large-scale expansion work is underway at various
manufacturing plants. A large testlng center is scheduled to be
built within the Shangha1 Electrical E,uipment Scientific Research
Institutes Also, preparations for the comstruction of large
electric welding equipment menufacturing plants sre being made,
Numerous medium and small electrical equipment plants, which were
builts up during the g*eat-leap-forward development in 1958, are
gradually advancing from manufacturlng only AC are welding trans-
formers to also producing such more complex products as DC are
welding generators and semisutomatic are welders. The electric
welding equipment manufacturing industry, after resolutely carrying
cut the party's policy of "advancing with both feet," is now comprised
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not only of large and concentrated plants capable of manufadturing
high~grade products, but also of small and seattered plants that
can produce simple equipment. . =

) In the near future, our electvic welding equipment industry
is prepared to embark on the followxng major developmentss::

. 1o To design and manufacture new types of arc welding
eleoctricity sources with advanced technical and economln
charaoteristics to be used primarily as new. electrlclty sources
for protective gas arc welding. , =

2, To de°ign and produce in series new types of automatic
and semlautomatic arc welders, These gre welders not only
are required to have higher technlcal and ‘economic characteristics
than the present ones, but must also meet the different requirements
of the various industries,

3o In accordance with the needs of the various industrial
sectors, to design various types of special automatic arc welders.
These arc welders should be capable of raising .the production rate
and improving the quality of the welded objects. Due to the fact.
that lap welding prossesses a great economic value, adequate o
attention should be given to equ;pment of this type. Also,.
different models of this equlpment should be de31gned B8O that thev
can be extensively used by the various industrial sectors, R

4, Regarding contaot welders, further development in the o
direction of larger and more complex tyre s should be made., - @ e
V_rious types of highly automatio small ocontact welders for use - .«
by the scientifioc-instrument manufacturing industry should be
produced, as well as various high«grads and large types of this
equipment, such as steel pipe welders, multi-spot welders,
pulsating welders for weldlng llght metals, and thin plate butt
welders,

5. - With the 1norease in the capaclty of contact welders,
the three-phase - single phsse electrioed by source lines of +his
equipment should be studied. Alsoy the accumulating and rotary
trensformer method should be used to.increase the motlve power of
this equipment,

_ The resolutions made at the Eighth Session of the Eighth
Plenum of the party, appealing to the masses to strive to overtake
and surpass Great Britain within a period of approximately 10
years, have increased the enthusiasm of the workers of the electric
welding equlpment manufacturlng industry. These workers, under the .
leadership of the party, will continue to advance the course of
socialist construction and the great-leap—forward developments
opposing rightist 1deology and exerting vigorous effort in striving
for still greater progress in the. production and technology of thu :
electrlc weldlng equipment manufacturlng 1ndustry.

- 112 -




XIIi.. 19)9 GENERATINGAEQUIPWENT PLAN FULEILLbD 4r DAYS EARIX

. ~Tien«ohi Kunguveh, o R ’v' ‘ "i\ UnS1gned artecle
' Pe1p¢ng, No. 22, 25 November 1959, ' _ .
Inside front cover . | : o

As of 17, hovember 1359, foll ow1ng the great achlevements .
made in the previous 3 months of August, September, and October,
. the workers of the electrical equipment manufacturzng industry . y
. Produced power generatlng equipment equivalent to a total capacity
of 1,808, 110 kilowatts, thereby completing the year's national
‘plan 45 days ehead of schedule. This figure, as compared to the’
800,000 kilowatts p"oduced in the greatmleap-forward year of 1958ﬁ,
represents an increase of 125 percent. The plans for other producis,
_such as transformers, eleotric wires and cablés, AC motors, high=
voltage cirouit breakers, switeh panels, mutual industors, meroury .
rectifiers, power condensers, high voltage fu5959 and electrical
instruments and meters, were also overfulfilled eariier than schedrled.
“In the first half year of 1958, the total outpuu of power

generatlng equlpment already exceeded that of the entire year of
- 1958 by a ocapacity of 81,600 kilowatts, ThlS was a victory for the
. party principle and was also the result of uging politics as an
advanced element and carrying out a mags movement under the leadere
ship of the party committees of the various’ echelons. In August ani
thereafter, as a result of responding to the appeal of the Eighth
Session of the Eighth Plenum of the Central Committee of the party,
Jin launchlng an anti-rightist campaign for exerting v1gorous A
effort, inorea31ng productlon, and practlsing economy, product101 '
was conilnuously raised, . The output of August was 2,9 percent

over that of July; the output of September was 41.2 percent more
than that of August, Production in October also surpassed that ol
September. The total output of August, September, and Octobe*
exceeded that of tlie entire year of 1958. . ,
_ . In the course of the anti-rightist campaiga of exerulng

vigorous effort, 1ncrea81ng production, and practlslng economy, ar
inter-plant competltion among the power generatlng equipment
manufacturing plants was organized jointly by the First Ministxy
. of NMachine Building end the Ministry’s Labor Union Committee.
 Numerous new and 1nterest;ng methods were created and used,
-+ resulting in widely developing the technlcal reform and *evolutlun,
¢ improving the enterprlse control worky and raising producteon o
. efficiency, Adherzng to the slogan of "battling througnout the
‘winter, changing the prev1ous gonditions, and overtaking the Shanghoi
Electrical E uipment Plent and the Harbin Boiller Plant in the effox
to make grea% achiévements by the end of the year,"the Harbin ’
Electrical Bouipment Plant oriticized some of the cadre members!
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conservative thinking as regards “potentialities having already
reached the fullest extent and being willing to remain at the bottom,"
thereby promoting total development in its technical reform.

Within a 25=day period in October, the plant applied a total of

93 items of advanced experience and 71 items of technical reform,
raising its operation efficiency by 1 to 1,430 times; The Ochober
production plan of the plant was overfulfilled by 28 percent, which,
as compared to that of September, was an increase of 56 percent, anu,
as oompared to the average monthly output of the first 7 months cf
1959, was an increase of 250 percent. As a result of expanding the
use of various types of advanced machine tools, the. plant's steam
turbine generato; shop.ralsed its production efficiensy and solved
variovs key problems. In Sepuember and Cctober, i} reached and
maintained a production capacity of 125,000 kilowa‘rts9 which; as
compared tc the average monthly output of the first 8 momths of the
year, was an increase of 4 times, The Harbin Boiler Plant, as a
result of carrying out various types of competltlons and applying
advanced experiences, completed its national quota for power station
boilers and the anmal production plan 100 and 67 days shead of

_ schedule, respectively, In the course of the campaign to increase
production and practise economy, carried out since the begimning
of the year, the’ Shangha1 Electrical Equipment Plant mapped out
5=~day short-term plans as well as hourly plens for major products.
A total of four teams wére organized to assist the small production
groups in carrying out technical reforms and solving key problems.
The supply of black mica bands was a key problem, However, after
devising ways and means and testing more than 2,000 times, a final
solution was reached by using powder mica bands as a substitute

for sheet mica bands, Also, in converting the imner layer of a
cupola furnace from a neutral to an alkalai nature, the decision .
was made to cast 50 percent of the white pig iron into gray p1g
iron, thereby overcoming the shortage of pig iron and improving

the quality of the castings,  As a result 6f these improvements,
production was increased month after month. In the production of
steam turbine generators, for example, the output of August wag

234 percent over that of July that of September exceeded by 12
percent that of August, and that of October was agaln 27 percent crer
that of September, The year's production plans for transformers, -
DC motors, and AC motors were fulfilled 120, 64, and 54 days ahead
of schedule, respectively.

In the course of the 1nter~p1ant competltlons, the Communist
spirit of "sacr1f10~ng one's self for others and learning while
assisting" was fully displayed. In September, the Shanghai Boiler
Plant received from the Earbln Boiler Plant a supply of steam &run
equivalent to 40 percent of the year's plan, which was overful-
filled by the latter plant. The supply of these drums was ohe o
the 1mportant factors which enabled the Shanghai plant to complmtc
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its annual national plan 53 days shead of scheduie, Since the
beginning of the year, the workers of the Shanghai Electrical
Equipment Plant have visited several plants, including the Hslene
feng Electrical Equipment Plant, accumulating than 100 items of
advanced experience and solving numerous key production problems,
At the sSame time, they also helped these ‘plants master the test-
menufacturing technology of various new products, :

The medium and small power generating equipment manufaotur
plants have now become an important part of the industry. During
the first 9emonth period of the year, these plants, together with..
a number of machine works, produced powerwgenerating equipment
equivalent to a total capacity of 437,000 kilowatts, overfulfilling
the year's nationsl. plan by 14 percent.: The production of power=
generating equipment in the- period of the First Five-Year Plan was’
mainly ‘carried out in Shanghai and Harbin, but now a ‘small number
of ‘products are also being produced in 15 dlfferent prov1noes, clt:e),
and sutonomous regions,. : ;

At present, the workers of the electrlcal equlpment
manufacturing industry are striving to increase production by .
15 e rcent, fulfill the over-all national plan ahead of scheduley
aid in the technological reform of the agricultural industry, =
and prepare for continuous progress in the coming year. ‘
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XIV. COMMUNIST CHINA'S EIECTRICAL EQUIFMENT INDUSTRY /Excerpts/

Tien=chi Kung~yeh, . - I -Unsigned article
Peiping, No. 18, 25 September 1959, . . -
Pages 12

In the old days, China's eleotrlcal equlpmenm industry waq
extremely backward. In the highest productive year of 1947, the
total number of generators produced, all of the AC type, was
equivalent.to a total generating capacity of approximately 20,000
kilowattss the number of motors, to 50,000 kilowatts; and the-
number of transformers, to not more than 150,000 kilovoli.-amperes,
Buty; in 1959, 10 years after the founding of the republic, the
total number of generators produced is scheduled to exceed 9,000,000
kilowatts, 180 times that of 1947; and the number of transformers
will reach a capacity of more than 16,000,000 kilovolt-amperes,

110 times that of 1947. The total annual output of whole sets of .
generating equipment (excluding the common type of AC generators)
increased from 198,000 kilowatts in 1957 to 800,000 kilowatts in
1958, and again to 1,800,000 kilowatts in 1959,vcompared‘with which
the capitalist country of Great Britain is hopelessly behind since,
from 1946 to 1958, its average annual increase in generator outpui
was equivalent to only 200,000 kilowatts, -

The technical level of old China's electrlcal equlpment industzy
was extremely backward. The largest generator produced had a
generating capacity of only 200 kilowatts, the largest motor was cne
with 180 horsepower, and the largest transformer had a capacity
of not more than 2,000 kilvolt-amperes., However, during the las%
decadey, we have manufactured, one after another, numerous sets ani
products, many of a higher technical level. Among these products
are complete sets of 72,500-kilowatt water turbine generators,
504000«kilowatt steam turbine generators, large 4,000-kilowatt motors,
60,000~kilovolt=~ampere 220,000-volt transformers, 110,000=-volt 4,000~
megavolt-ampere compressed air circuit breakers, 220.000-volt 5,000~
megavolt-ampere o0il circuit breakers, 220,000-volt electric cables,
60=circuit carrier wave long-distance communications cables, trunk
line electric locomotives with a power of 4,000 kilowatis, 35,500
cubic-meter large turbine air pumps, 2,800-kilowatt DC motors, and
vhole sets of related control equlpment for use in operating the
750/500 steel rolling mills, as well as numerous modern types of
electric welding machines, electric arc furnaces, mercury rectifiexrs, -
storage batteries, precision measuring instruments, insulating
materials electrocarbon products, and electro-alloys. All these
products have been supplied in sets to the various sectors, which
has resulted in greatly increasing the degree of our self-sufficiency
and eliminating the former backward condition of relying solely
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on import. The electrlcal equipment industry not only has supplled
different types of electrical equipment to the communication and
transportation departments of various other industries, at the same
time it has also furnlshed countless numbers of electrical products
to the farms, In 1958 alone, the %otal amount of electricity-
generating equipment on the farms throughout the nation was increased
by a capacity of several tens of thousands of kilowatts; the total
number of motors used for irrigation purposes was increased by the
equivalent of. 368,000 horsepower, which indeed accelerated the '
development of agricultural and industrial production on the farms.
The disposition of the eleotrical equipment industry in the
old days wes extremely inappropriate. ~The majority of the plants
were located along the coast, a minor number being located in the
inland and practlnally none in’ the border regions. During the
past 10 years, in accordance with the national economic principle
of the appropriate disposition of plants, those enterprises located
along the coast were expanded and reoconstructed along with technical
reforms to enable them to fully manifest their potentlalltles, and
new plants were established in Northeast and Northwest China, At
the same time, the construct-work of other ney plants was initiated
in North, Central, and Southwest China. Since the leap-forward year
of 1958, as a result of complying with the party's soocialist
construction principle and the policy of “advancing with both feet,
the eleotrical equipment industry has made unprecedeuted progress.
Large, medium, and small plants are scattered throughout the countr;
like stars of chessmen, greatly improving the old system of plant
- disposition., . ‘
Along with the contlnuous leanuforward progress of the
electrical equipment industry, the number of workers has also rapidly
increased. Before the liberation, the entire ‘industry had a labor
force of a little over 10,000 persons, but now it has developed
a labor force of more than 400,000, As a result of the education
provided for them by the party, these workers have now become paxt
of ‘a strong labor force whose polltlcal idoology has 1mproved and
whose technical and educathnal level has rlsen. o
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/EXTRACTS PZRTAINING TO COMMUNIST CHINA'S ELECTRICAL INDUS_TR}?

Tien=-chi Kung=yeh, ' o ” ’Uhsigned‘article
Pelplng, Noe. 20, 25 00+ober 1959, ' T
Pages 1-2

Since the laurcnlng of the anb -rlglvlst campalgn of exerting
vigorous effort, increasing production, and practising eﬂonomy,
the output of the Sung-chiang Electrical=lachine Plant has been .
steadily increasing. As of 20 Octover 1959, the plent completed
72 days ehead of schedule its naticnal plan for the prouuctxon of
AC motors (equzvalenn to a total capacity of 415,000 1 1lowatts)n
At present, the workers are aiming at the production of more AC
motors, motors to be used with cranes, and overfulfillment of the
quota for the production of large-type electrical products in the
fourth guarter of 1959,

Inspired by the outcome of the Elghth Sess1on of the Eighth
Plenum of the Central Committee of the party, the workers of the
Nanking Steamn Turbine Generator Plant completed four 1,500-kilowatt
steam turbine generator sets 62 days shead of s\,heduleo A large~
type 500=kiiowatt electric motor was also test-manufactured 10 _
days ahead of schedule. At present, they are striving to complete
10 large~type electrlc motors 15 days ahead of schedule. They
are also aiming at an additional output of five of these motors to
prepare for a s 111 greater leap~forward development in the coming
yealXs

In October 1959, ihe Harbin Electrical-Machine Plant compistsd
its production quota for power-generating equipment (equlvalent io '
a total capacity of 210,000 kilowatts) and laerge electric motors ¢
a total capacity of 44,200 kilowatts, As compared to the ouiput of

September, this is a remarkable increase.

Singe the beginning of October, the workers of the entire
plant have continved their activities in connection with the
technological reform end revolution. This has accelerated the spead
of productions The process of cutting mica sheets in Workshop
Noa 14, previously carried out by hand, is now being done by
machine and has resulted in increasing operational efficiendy by
more than 1,300 times. Likewise, in Workshop No. 6, the finishing
work on sealing tiles is now being done by grinders instead of
hand operstion, which has raised production efficiency by 239
times, Among the workshops of the plant, six of them completed
their respective monthly plens 5 to 10 days shead of schedule,

Workers of the Shangbhai Electrical-Machine Plant completed
their quota for October by producing power-generating equipment
equivalent to a total capacity of 85,000 kilowatts and large
electric motors of a total capecity of 85,800 kilowatts.
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Since the beginning of Octo%er 1959, when the workers of the
Shanghai Boiler Ilant entered a production competition, they have
overfulfilled their assigned quotas and esteblished new output
Tecords, As of October 26, the plant completed its production
plan for the month 5 days ahead of scheduie, having produced six
v 65-ton, eight 35-ton, five 20-ton, and one 10-ton boiler. The

workers have stated thet they will strive for the completion of the
year's national plan 15 to 20 days ahead of schedule and will also
meke preparations for a still greater leap-forward development in
the coming year,
On 28 October, in response to the appeal of the Central
Committee of the party and the Shanghai party committee, the 115,000
workers of the Shanghai Blecirical-Machine Plant pledged to
complete their national plan within the coming 48 days, which will
be 15 to 20 days ahead of schedule, fulfilling all the orders
placed with the plant, They also pledged that the production level
of the first quarter of next year would not be lower than that of
the fourth quarter of this year, and that, at the same time, they
would strive for an increase in the production of power-generating
equipment of ‘a total capacity of 150,000 kiiowatts by the end of this
Year, AC motors of a capacity of 400,000 kilowatts, transformers cf
14650,000 kilovolt~amperes, and DC motors of 35,000 kilowatts.
They also pledged to provide large quantities of high= and low=
voltage switch panels and power cables to help agriculture gradually
" become mechanized and electrified, and to provide it with more
irrigation facilities and chemical fertilizers. They further
pledged to aid the indvstrial development of various localities
within the country,
A 1,500~kilowatt non=salient pole steam turbine generator,
-the first of its kind designed in our country, was recently test-
manufactured at the Shanghai Hsien-feng Electrical-Machine Plant.
The success of the test-manufacture of this type of steam
. turbine generator has created the conditions for the universal
establishment of medium and small power stations near our farm
villages,
On 29 October, in the fourth gquarter of 1959, as a result
of having adequately prepared for the fulfillment of the preducticn
and material-supply plans and having mastered the new production
technology, the workers of the Wu~han Boiler Plant fulfilled the
month's output quota, in addition to completing three boilers of a
capacity of 35 tons/hour for use in power stations. They have
pledged to fulfill the annual production quota one half to one month
ahead of schedule. They have also pledged to speed up the second
- stage of construction work in the valve, iron casting, and steel
casting shops in preparation for the national inspection to be made
at the end of the year, and to establish the material and technological
foundation for a continuous great-leap~forward development in the
coming year,
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